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for everything in.. 

Completely 

Rebuilt, re-screened, re-aluminised 

Television tubes 

Suffolk & midland lead the way! 

Regular buyers of Suffolk and Midland Tubes have learnt to rely on their outstanding quality. 
Every tube guaranteed 12 months with proved PERFORMANCE & RELIABILITY 

SUFFOLK TUBES LTD - MIDLAND TUBES LTD 



1/3 UPPER RICHMOND ROAD 
PUTNEY, LONDON, S.W.I5 

Tel: Vandyke 4304 5267 



477 483 OLDHAM ROAD 
MANCHESTER 10 

Tel: Coll/hurst 4412 



THE LARGEST INDEPENDENT REBUILDERS IN THE U.K. j 




Have you sent for your copy? 

ENGINEERING OPPORTUNITIES 
is a highly informative 156- page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. Tliis unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division — 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS — NO FEE" 

What ever your age or experience, you ca-not afford 
to nu« reading rhij famous book. If you are 
earning less ihan £35 a «e=k, sjnd for your 
Copy of "ENGINEERING OPPORTUNITIES" 
today— FREE. 



WHICH IS YOUR 
PET SUBJECT? 

Mechanical Int., 
Electrical Eng.. 
Civil Engineering, 
Radii Engineering, 
Automobile Ent .. 

AmawtiCfl F',* , 

Production Eng.. 
Building. Pintles. 
Draughtsmanship. 

Televt;.on. etc. 

GET SOME 

LETTERS AFTER 

YOUR NAME! 

AJl.l.Mech.E. 

A.W.l.C.E. 
A.M.I.Pnsd.E. 

A.M.I.M.I. 
A.I.Q.B. 

B 3c. K- 
A.Vf.BriU R.E 
I City A Guilds 
Ben. Cart, cf Education 
Etc.. etc. 



Basic Practical and Theore- 
tic Csurses for beginners in 
Radio, T.Y.. Electronics. Etc., 
A.H.Britl.R.E. City * Guilds 
Radio Amateurs' Exam. 
H.T.E.B. Certificate 
P.H.G. Certificate 
Practical Radio 
Radio it Television Servicing 
Practical Electronics 
Electronics Engineering 
Automation 



INCLUDING 
TOOLS! 



The speciality Elec- 
tronic? Divisi-on of 
S / B T 

fett you a 
real laboratory twain- 
*mt ariih 
practical t 
Ask for dttash 

B.I.E.T. 

SCHOOL OF 
ELECTRONICS 



post coupon mow n 4a 



Please send me your FREE 156-page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 



BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 
(Dept. SE/20), 29 Wright's Lane, London, W.8 

n-Mi3iJiiMt]:™:iWiiin 





ADDRESS. 



SUBJECT OR EXAM 
THAT INTERESTS ME 
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D. & B. TELEVISION (WIMBLEDON) LTD. 

131 KINGSTON ROAD, SOUTH WIMBLEDON, 
LONDON, S.YV.I9. 'Phone: CHErrywood 3955 

OUR PRICES ARE CHEAPEST— OUR SERVICE THE BEST 
PRICES "SLASHED" — NO NEED TO COMPARE THE PRICES OR SERVICE 



EXAMPLE OF LINE OUTPUT TRANSFORMERS FROM OUR STOCKS. 



41 B A 

TC4I, T044, T724FM. T7-MFM 
T655, T909. "HIT 



at 



BEETHOVEH 

BlOfi, B1G9. 30& at 

BUSS 
TV33, Tvaa, TV57 TVG58, M..W. TTGOfl, TVfi'J. TV83, TVfifl. 
TYS7, TL'OGS, MdS, TL'GGB. These are supplied as iuwru 
only . , , , . . , . . , . . . . km at 

COSSOB 

K17A. 930, 9S1, 933. 934. 935, 937, 938, 938A. 9S9FA .. at 

BIO. 9-l'i, 949A, 943, 944, lMti at 

B4S 945B, S43 tit 

DECCA 

DM1, DM2C. DM3, DM4. DM4, C, DM5, DM14, DM17. 444, 553 at 

DM35, DM45. DM55, OM3S at 

DM-21C, imii-M .. at 

DM'-WC, UR19. 8JLUTV77 7, SROTVCflB ,, .. ., Ht 

DYNATRON 

TV.JO, TV35 . . at 

ECKO 

TC20B. TU-209, T209, 1, T-J'J1, T231, T281F, T249, TC2H9, 
TC287/1, 'P2fi3, TU*4, T293, T3U. T310, TOCS16, T3'29, T:c>7 
T330, T330P. T331, TC«337. TMB272, T344, T344F, T343, 
T34SF, T3M, TC312. T313. 1318 P, T336 at 

EMERSON 

£701), E701, E704, E70S, Port- 0~ Rama. E707 . , . . at 

£709, E7t0, E, 11. These are supplied as an ticbaDi'g unit or can 
be supplied as an Insert .. .. .. . , ., at 

FERGUSON 

43T. 404T .. at 

1*89?, 105T, 11 ST. 1S3T, I42T, 143T. 145T, 990T, 991 T, 99-JT 
993T, Si) IT. 995T. f«tlT, 997T. 99*T, 9SST, HSHT . . . . t! 

aOWT, 2041', -iOoT, SOOt, *MJ, '235T. 8SST, '144T, '.M'JT, . , at 
Used when available- ,. ,. ,. at 

306T, 307T. 315T, 317T ,. at 

S06T, 3UST at 

406T, 40*T. 416T, 43ST, 13 <V. 405T. 407 T . . . , at 
WK» Belies 804T at 



82/- 
50/- 



so/- 



52/- 

52,'fl 
60/ - 

ss/e 

58/8 
72/fl 
807- 

48/8 



65/- 
87/8 

es/- 

30/- 
65/- 
48/6 
50/- 
88/- 



FERRANTI 

14Tl>, 14TS, HT.'iF HT1. 14T4F, 14To, 14TS, 17K3, 17K3F, I7T3, 
17T3F, 17K4. 17K4F, 17K3, 17SK.4, 173K4F. 17Kn, 17SK3, 
17SK(i. 17T4, 17T4I', 17T5, 17TB. These are supplied as loams 



Dull 



'i mi, nooa, Tiooa.'i, Ttoo4, tioos, tioii 

1 1919, T10L-3. T1U24, T1027 

B.M.V. 

lees, is«9 

1S7U, 1S71, 1872, 1873, 1374, 1875, 1876 . . 
KARCON1 

\T15i. VT156 

MURPHY 

V£40-«Sa .. .. •„ .. ,. 

V-J7U-i!80 

V818-B39, 330. 350 

410-120 

4TU-M0 



!i5i<- 

PETO SCOTT 

149A. TR16, 178A, TV1419, 173A, TVI418, T1418, T1419, 

TV1718. TV1719, TV1720 at 

Thwje are supplied as inserts only, 

FH1LCO 

1000, (010 at 

1019 , , , . ., at 

1031, 1023 ,. at 

RED EN TONE 

T 14, 10-ti, 10-4, 10-17. Inserts only at 

ULTRA 

i-153, VP14-SS, T15-60, V1750, V1752, Y1758, V1760 ,. at 

% R176S at 

WHI76'2, V)7li3, V1704, V'il-50, V21-52, V'2160 ., , at 

V17-70, V17-71, VT7-72, V17-73, V17-74, V17-75 . . at 

V1730, V17-S1. V1J-H2, V17M3 at 

V19-8e, V19-84, V19-SB ,, ,, at 

\ us-.- v- VUj-ai at 



30/- 

ut 48/8 

at 66/- 

at 48/8 

at 60/- 

-: 43/6 

tt 78/8 

a i 82/- 

at 82/- 

at 97/8 

as 88/ - 

at 97/8 



72/8 
75/- 
72/8 



42/8 
42/8 
80/- 
52/8 
4<VB 
»/- 
65/- 



WE HAVE MANY THOUSANDS MORE LO.P.T.S. AND S/COILS NEW AND USED. PLEASE SEND 

S.A.E. FOR QUOTATION, 



FOR CALLERS ONLY. Ex-Rental Televisions. All B.B.C./I.T.A. I7in. from 

£7.10.0. With a Written Full 12 Months' Guarantee on Cathode Ray Tubes. 

GENUINE BARGAINS. WELL WORTH A VISIT. 



VALVES LIST— NEW SURPLUS VALVES. ALL CHECKED ON MULLARD HIGH SPEED TESTER, 

AND GUARANTEED 3 MONTHS. 



SOCD6 G 


12 '6 


5U4 G 


S'6 


5Z3 


S'l 


&BG6 G 


6 3 


6SN7GT 


3'- 


6V6 


S'4 


9BW6 


S'- 


10CM 


4'6 


10C2 


7'6 


I0FI 


l'6 


I0PI3 


6'- 


(OP 14 


ft 


I9BG6 G 


6'. 


20DI 


4U 


20F2 


4'6 


20L1 


10'- 


20PI 


7'6 


20P3 


t'- 


20P4 


10'- 


27SU 


tS'6 


30CIS 


V* 


30P4 


7't 



30PI2 


S'6 


EF4I 


6'3 


30PL 1 


6'6 


EF8J 


15 


30PLI3 


6»- 


EF8i 


3'6 


DH77 


4'9 


EF8& 


4'i 


DY86 


S'- 


EF89 


■-'■4 


EABC80 


w 


EF9I 


S'6 


EBC4I 


m 


EF92 


3'4 


EBF80 


4'- 


EL4I 


6'4 


EBF89 


4'& 


EL84 


4'6 


ECC8I 


4'. 


EM34 


7'- 


ECC82 


4.'- 


EM8J 


S'4 


ECC33 


4'4 


EM6I 


S'- 


ECC84 


S'- 


EM84 


4'4 


ECC85 


5'6 


EM85 


S'- 


ECF80 


S'- 


EI-187 


5'J 


ECF82 


S'4 


EY5I 


5'- 


ECH2I 


9'- 


EY86 


4'6 


ECH42 


7'. 


EZ4Q-4 1 


S'4 


ECH8I 


fc 1 - 


£280-81 


5 '4 


Ectao 


4'- 


GZ34 


6'4 


ECL82 


7'- 


KT33C 


4'A 


ECL83 


T'4 


PA8C80 


5'- 


ECL86 


8'o 


PCC84 


4'- 



PCC89 


5'- 


U24 


10'- 


PCF80 


4'- 


U2S 


10'- 


PCF82 


4'4 


U26 


8'. 


PCL82 


4'4 


UI9I 


7'6 


PCL83 


5'4 


U30t 


9'6 


PCL84 


*'9 


U80I 


I2'4 


PCL85 


4'4 


UABC80 


5'- 


PL33 


7'- 


UAF42 
UBF80 


4'6 


PL36 


6'4 


5'6 


PL38 


tot. 


UBF89 


ff. 


PL8I 


S'4 


UCC84 


41- 


PL82 


3'- 


UCC85 


5'4 


PL83 


4'6 


UCF80 


4'- 


PL84 


5'- 


UCH42 


5'9 


PY3I 


4'4 


UCH8I 


4'- 


PY32 


8'- 


UCL83 


9'- 


PY33 


W- 


UF80 


2'- 


PY80 


V6 


UL4I 


4'- 


PY8I 


4'- 


UL84 


3'9 


PY82 


3'4 


UU8 


9'6 


PY800 


V- 


UY4I 


36 


PZ30 


4'6 


UY85 


3'- 



We are open from 9 a.m. to 6 p.m. — I p.m. on Wednesdays. 

Send S.A.E. for free list of valves, and quality re-built CRT's at bargain prices. 

TERMS: C.W.O. or C.O.D., Postage on all L.O.P.T.S and S Coils, 3'-. C.O.D., 5'- 




Cap. Tolerance: ±20%. 

Temp. Rating: Suitable for 

working at 85°C. without 

derating. 

Ratings: 250V, D.C. working 

at 85' C. /400V. D.C. test for 2 

sees, at 20 C. 

400V. D.C. working at 85 C C./ 
600V. D.C. test for 2 sees, at 
20°C. 

Terminations: 22 s.w.g.solder 
coated parallel wires for 
vertical mounting. 
P.F.: <0.0I at 1,000 cps. 20°C. 



THE TELEGRAPH CONDENSER CO. LTD 

kiblO DIVISION • North ftcton ■ London WJ ■ Tel: ACOrn OOlt 
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MINIATURE METALLIZED 
POLYESTER CAPACITORS 

Ideally suitable for printed wiring 
panels and transistorised circuits. 

Incorporating a new dielectric material 
and of unique construction, they are ot 
small physical size and meet the require- 
ments of H.S D.E.F.501 i Specification. 
The windings are virtually non-inductive and the wire termin- 
ations are soldered direct to the metal electrodes eliminating 
contact resistance and ensuring the minimum inductance. 
Finish: special non-cracking, heat-resisting thermosetting com- 
pound providing good insulation and good protection against 
the ingress of moisture. 
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Capaci- 
tance 


Dimensions 


T.CC. 
Type No. 


H 


1 T 




250 V. D.C. RANGE 


01 


11/32- 


9mm 


T /32* 5-5mm 


PMXI 


0015 


11 ,' M - 


9mm 


7 , 32" 5 5mm 


PMX7 


0012 


11 /** 


9mm 


7 ,'32* 5-5mm 


PMX2 


0033 


"f*" 


9mm 


7 /32* 5-5mm 


PMX5 


0047 


11/32" 


9mm 


7 'ffi* 5-5mm 


PMX3 


0068 


'/16- 


1 1mm 


s /32" 7-2mm 


PMX8 


0-1 


»/V 


1 1 mm 


s /32* 7 -2mm 


PMX4 




400 V. D.C. RANGE 




0.01 


11/32* 


9mm 


T /s2* 5-5mm 


PMX4I 


0022 


»V*- 


9mm 


7 /sa" SSmrn 


PMX42 


0033 


7 /l6- 


1 Imm 


9 /32"7-2mm 


PMX45 


0047 


7 /l6- 


1 1mm 


°,'3!"7 2mm 


PMX43 




BUILD 



a complete 
TRANSfSrORiSEP 

CC JU CAMERA f 



Suy it and build it in easy stages with the famous BEUKITS — 
Kit No. I £18.17.6. Spec., principles of vidicon tube, scanning 
issembly and optical system diagram. Kit No. 2 £16.10.0. Printed 
circuit board and assoc. exponents, circuit, diagram, layout 
instructions and Manual. Kit ffo. 3 £6.0.0. All transistors and semi- 
conductors. Kit No. 4 £6.0.0. All metal work. Plus 7'6 P. & P. 
for each kit. (Kits cannot be split, Inst. Manual cannot be supplied 
separately). -^- 

rt ; SAYC MONEY 

Get more out of it ^^h* combination 

with a genuine Kit «■**■«»•« «*• , - 4 

BEUKIT!" 

... or factory assembled and tested with lens and vidicon 
79 Gnt Lens with fixed iris £11. EMI Experimental type vidicon 
tube I0667M £12. S.A.E. for free literature. 

BEULAH ELECTRONICS LTD., Dept. PTV 
126 Hamilton Road, Weat Norwood, London, S E 27 , 
Telephone: GIP 6166 (P8X) 




Phone 
ILFord 

£001 2 3 



DUKE & CO. (LONDON) LTD. 

621-3 Romford Road, Manor Park, E.I2 
Liverpool St. — Manor Pk. — 10 mins. 



Stamp 

For Free 

List 



VALVES M. each. l.lMWn uvula >>le. sen.) tor 

[M. 

CONDKHSBBS. 1WI— 10/-. New. Attuned 

elertrelytke and pFs. P. Ji P. FREE. 

v"(CONTROLS. 4d— 10/-. A miration o( type* 

ainl rise*. P. & P- St/4. 

SPEAKERS. 7/8. 6in-. Bin. 7 1 -Un. and U X "in. 

Ex. uuVt, Salvage. 1*. & P. 3/8. 

XEONS. 1/- p»r down. (8.B.C.D.P. flttlngs). 

Muhir I^Ktcr and visual reminders. P. A P. I '-, 



AERIALS. BBCOTA OMnhtoed Loft and room 
k«lUt»— From 25/-. BBa/UHF and uoluur 
atrial**— From 37/8. WBtV FOR VREB L1BT. 



TELEPHONE 1 5 /f 

HANDSET pali 

j~* G.P.O. palterr 

/J House 

If Workshop 

\Uv garage, inter 

V> office, ate 

r Works off an) 

* small battery. 

P. & P. 4'6, 



EX-RENTAL T.V. SETS 



Send for list of 
our range of other 
models. Demon- 
strations daily in 
our shop, from a 
large selection. 

12 months nrrttten 
guarantee. 

Channels for all 
areas. 




I7in. 

£11.10.0 

I4in. 

£7.10.0 



Carr. 



I4in. 20' 
I7in. 30'-, 



Personal Col 
lection Advisee 



21 in. 



REGUNNED TUBES 
Guaranteed I 
Year. Ins. and 
Carr. 10^6. Add 
I Of- refundable 
on OLD TUBE 
(110° Tubes in 
stock.) 




EX-MAINTENANCE TESTED TUBES 

I7in. — 35f-. I4in. — 15'-. 
Carriage 5'-. Satisfaction Guaranteed 
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= Editorial and Advertisement 3 

S Officei : zz 

E PRACTICAL TELEVISION 1 

g George Newnes Ltd., Tower House j= 

S Southampton Street, W.C.2. = 

= © George Newnes Ltd., 1964 = 

Phone: Temple Bar 4363. = 

S Telegrams: Newnes, Rand, London. = 

SUBSCRIPTION RATE 

= including postage for one year 3 

== To any part of the World £1.9.0 = 
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3 The Editor will be pleased to consider = 
B article* oi a practical nature suitable ~ 
= for publication in ■'Practical Television", s 
= Such articles should tie written on one ~z 
= side of the paper tmlii, a nd should con- = 
= tain the name and ■jddics;- o; ihe .wir.Vr = 
= Whilst the Editor does not hold himself = 
3 responsible for the manuscripts, every effort = 
3 Will be made to return them it' a stamped = 
= and addressed envelope is enclosed. All = 

— correspondence intended for the Editor = 
3 should be addressed to The Editor, 3 
= ''Practical Television". George Meuncs 3 
= Ltd., Tower House, Southampton street. = 

— London, W.C.2. == 
3 Owing to the rapid progress in the — 

— design of radio and television apparatus ~ 
3 and to our efforts to keep our readers = 
s in touch with the latest de-velopments, 3 

— we give no warranty that apparatus = 
= described in out columns is not the sub- = 

— ject of letters patent. = 
a Copyright in all drawings, photo- 3 
= graphs and articles published in 3 
3 "Practical Television" is specifically := 
= reserved throughout the countries = 
3 signatory to the Berne Convention and = 
= the U.S.A. Heproductlons or imitations 3 
3 of any of these are therefore expressly = 
3 forbidden. 3 

iiiiiimiiiiiiiiitiiiiiimyiiiiiiiHiiiiiiiiiiiiiimiiiiiii 
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To pay or not to pay 



THE subject of Pay-TV js not a new one but whenever it 
comes up for discussion, it engenders the kind of con- 
troversy and argument to be expected when some break 
with tradition, or some new approach, is in the air. 

Following the decision in the second Government White 
Paper on the Pilkington Report to permit a restricted and 
experimental period of Pay-TV, the subject has largely been 
pushed to one side, except for those intimately concerned 
with the development of the systems. 

But now that the experimental systems are nearing com- 
pletion, Pay -TV once again assumes a degree of topicality. 
These pilot schemes are being installed in selected areas to 
provide, overall, a reasonable cross-section of a potential 
nationwide coverage. They will be operating on an experi- 
mental basis for a nominal period of three years. After this 
time — or perhaps even before — the decision will be taken 
whether to give the green light for the development of Pay- 
TV (and in what form) or to conclude that such a system would 
serve no useful public service. 

Many people will ask the obvious question : do we really 
need Pay-TV anyway? Considering that practically every 
viewer now has the choice of two regular programmes, that 
many now have three programmes and that ultimately it is 
planned to provide a national coverage of two BBC and two 
ITA programmes, this is a fair enough comment. Particularly 
so in view of the poor standard of many programmes and 
the fear that, with eventually four programmes to fill, the 
strain on both economic and production resources will mean 
that these standards may deteriorate further. 

But Pay-TV programmes, as envisaged, should be sufficiently 
different to attract the right customers. Typical offerings will 
be recent films, sporting events, musical concerts and other 
selective audience programmes; shows that in the normal way 
would cost considerably more than a few shillings for Pay- 
TV viewing 

They must, in the main, be programmes not generallv 
available on the normal TV channels. Pay-TV wou'.d not be 
for the endurance-record viewers but for those wanting to see 
perhaps one or two special shows each week. And there are 
other advantages inherent in certain Pay-TV systems, one of 
which will be described in some detail in the next issue. 

An interesting development comes from America where 
similar systems are now running. Owing to the poor quality 
of certain local programmes^ the FCC has intimated that 
unless this quality improves|t.HpV may re-allocate the channels 
to Pay-TV services ! 

This has sown thelsped her&for a suggestion to press the 
PMG to eventually give Pav-TV ihe u.h.f. channel earmarked 
for the second ITA programme, thus giving viewers the alter- 
native of two commercial channels— one carrying advertising 
and one not carrying advertising but paid for selectively. If 
nothing else, this Is certainly a bold and controversial idea! 



Our next issue dated August will be published on July 22nd. 
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T E LETOPICS 



C.R.T. FACTORY 

PREPARES FOR 

COLOUR 

TN spite of delays in decisions 
on the introduction of a 
British colour TV system, Thorn- 
AEI Limited intend to be ready 
for its arrival when the go-ahead 
finally is given. Towards this 
end, they have allocated one of 
the new factory blocks at their 
Brimsdown plant, for the produc- 
tion engineering and pilot pro- 
duction of colour television tubes. 
Here at Brimsdown, the 
engineers and technicians work- 
ing in the new unit will be in 
close liaison with the industrial 
and black-and-white picture tube 
development laboratories and the 
picture tube appraisal and colour 
sections of the applications labora- 
tory. 

' When the first colour TV tube 
comes off the Thorn-AEI mass 
production line, much of its 
design will have been dictated by 
the set- manufacturer's require- 
ments, but until then the new 
Brimsdown unit will be making 
sure that when the time comes, 
these requirements will be met. 



More BBG-1 Relay Stations 

'T'HREE more areas of poor BBC-1 reception — two in Scotland and 
one in the Isle of Wight — are to be served by relay stations 
which will be sited to receive strong signals from the local BBC 
television transmitter and then re-transmit the signals into the 
affected areas. The two Scottish stations, which are now under con- 
struction, will also transmit the three v.hi. radio programmes in their 
respective areas. One of these stations will serve an area including 
Grantown-on-Spey, Boat of Garten, Carrbridge, Aviemore and 
Nethybridge and will be sited at Laggan Hill, about two miles west 
of Grantown-on-Spey. Here two masts will be erected, one of 110ft. 
to carry the transmitting aerials and another of 60ft. for the receiving 
aerials. By the end of the year, this station should be relaying BBC-1 
programmes from the Rosemarkie transmitter. 

The second new relay station being built in Scotland will provide 
improved reception in the Burgh of Perth area and for this the 
station has been sited at Kinnoull Hill, one mile east of Perth. 

In the Isle of Wight, the new 

relay station serving about 7,000 
people in the Ventnor and Bon- 
church area, came into service on 
May 4th. The station has been 
built just north of St. Boniface 
Down where it re-radiates the 
television signals of the Corpora- 
tion's Rowridge transmitter, from 
which the area is shielded by high 
ground. The relayed signals are 
on channel 5 (vision 66-75Mc/s, 
sound 63-25Mc/s) and are hori- 
zontally polarised. 



TELE CINE EQUIPMENT FOR PAY-TV 

ONE of the firms scheduled to begin pay- television schemes in the 
autumn, Telemeter Programmes Limited, has recendy placed 
a contract with EMI Electronics Limited for the supply and installa- 
tion of electronic film scanning equipment. The equipment will be 
installed at the Company's two control centres at Merton Park, 
Surrey and Billingham, Co. Durham Three telecine machines and a 
control console have been ordered for Merton Park, and two telecine 
machines and a control console 
for Billingham. 



Selenium Rectifiers 
take over from Valves 

/")UT of all the different makes 
of television receivers now 
made in Britain, 17 brands use a 
new miniature selenium rectifier 
in place of the 16kV e.h.t. 
rectifier valve. This was announ- 
ced recently by Standard Tele- 
phones and Cables Limited who 
manufacture this new component. 

Known as the X80/150, the 
rectifier is made up of 150 
selenium discs, each only two 
millimeters in diameter, stacked 
inside a 3in. long tube. Used in 
conjunction with a more compact 
line output transformer, three of 
these rectifiers are needed in the 
normal black-and-whi.e receiver. 



It is from these two centres that 
Pay-TV programmes will be 
relayed by wire to subscribers in 
the surrounding areas. The 
equipment will be able to 
accommodate both 16 and 35mm 
films. 



Improving Reception of Welsh Transmissions 

r PHE BBC's television service for Wales is to be reinforced in the 
area of Carmarthen, by a new relay station being built about 
one mile north of the town. When completed by the end of 1964, this 
station will provide improved reception of the service and of the 
three v.h.f. sound programmes which it will also transmit, for the 
13,000 people living in the area. 

The new station calls for a 120ft. aerial mast which will be erected 
on the sue. 
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NEW SYSTEM 
OF COLOUR TV 

r FECHNICIANS and engineers 
attending the 95th Technical 
Conference of the American 
Society of Motion Picture and 
Television Engineers, held 
recently in Los Angeles, U.S.A., 
heard a description of a simplified 
and more economical system of 
colour television. Dr. Guillermo 
Gonzalez Camarena, who de- 
veloped the system and gave the 
description, is the chief technical 
adviser for Telesistema Mexicano, 
Mexico City, and at the con- 
ference the system was demon- 
strated using video tape and adap- 
ted American receivers. 

In essentials, the bicolour field- 
sequential Camarena system con- 
sists of a modified black-and- 
white camera, a standard mono- 
chrome transmitter and a black- 
and-white receiver modified to 
take a three-gun colour tube. 
The camera uses a synchronised 
rotating disc, holding red-orange 
and green-blue filters. In the 
transmission of the colour infor- 
mation, the odd-number fields 
correspond to the red-orange and 
the even-number to the green- 
blue. 

This system it is claimed, 
delivers an adequate colour signal 
at minimum cost and is compat- 
ible with black-and-white tele- 
vision. According to Dr. Cama- 
rena, receivers designed for the 
system would cost only one-half 
of the present cost of colour TV 
receivers made in the U.S.A. 



BBC-2 TRANSMITTERS&TRANSfimSlONS 

A NEWS item in last month's " Teletopics " stated that BBC-2 
trade test transmissions were continuing even though regular 
programmes had been commenced. Now it has been decided by the 
BBC, that these test transmissions shall be extended and from May 
11th the new schedule has been effective, providing transmissions 
from 0930 to 1300 and 1400 to 1800, Monday to Saturday. 

The transmitted material will remain as before, a test card with or 
without music or a 440c/ s tone. 

The Corporation gives as reason for the longer transmissions, the 
fact that the " increasing demand for the installation of BBC-2 aerials 
and receivers " has made it desirable for the radio trade to have more 
time during which setting up procedure can be carried out. 

Below, an engineer performs pre -deli very checks on the first of twelve u.h.f. 
television transmitters, with associated sound transmitters, which are being 
supplied by Pye TVT Limited to the BBC for the second programme. These 
25kW transmitters, whose total cost is about £600,000, will be installed at 
main television station sites throughout the country. 




TV Installation for New London Hotel 

"TN each of the 300 bedrooms of London's new Europa hotel 
(Grosvenor Square), guests will find a remotely controlled tele- 
vision receiver and a control panel mounted in the bed-head. From 
this control panel, the guest will be able to select any one of three 
television channels, three radio programmes or a continuous selection 
of music. He will also be able to adjust the level of the output from 
the loudspeakers which are concealed in the ceilings. 

This extensive installation was provided by Central Rediffusion 
Services Limited under contract from the hotel's owners. All the 
programmes are relayed to the bedrooms by wire and the necessary 
standards switching from 405 to 625 lines, or vice versa, is carried 
out automatically when selecting ITA, BBC-1 or BBC-2, 

The system also incorporates an automatic device which adjusts the 
audio volume level throughout the hotel at predetermined times, so 
that late night viewers and listeners cannot disturb other guests. 

The contract also included two closed television systems, one link- 
ing the kitchen and the manager's office with the banqueting rooms, 
the other providing the manager with a continuous view of the foyer. 



Antiference Remains 
Independent 

TN " Teletopics " for May *64, 
a news item announced the 
acquisition by British Relay 
Limited, of the issued share capi- 
tal of Antiference Installations 
Limited. While this statement is, 
correct, it was felt that the head- 
ing accompanying the item — - 
" British Relay Acquire Anti- 
ference " — might prove mislead- 
ing since Antiference Installa- 
tions Limited was only a small 
subsidiary company within the 
Antiference Group, which re- 
mains quite independent of. 
British Relay Limited. 
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sound-only 
RECEIVER 



BY G. /. KING 



Modifying a television receiver audio stages, 
to provide a good quality output of TV sound. 



THERE are two main occasions when a sound- 
only receiver is required. One is when sound 
reproduction of a better quality than that 
provided by the sound section of the ordinary 
domestic receiver is needed, probably to feed into 
a hi-fi amplifier, and the other is when a tape 
recording of the sound accompaniment of a tele- 
vision programme is needed for later replay or for 
storing. 

It is not an unduly difficult matter to pick out the 
sound of a television transmission. This can be 
done by a relatively simple type of receiver. Tuned 
radio-frequency (t.rX) receivers have been designed 
for this purpose, as also have intermediate- 
frequency strips into which is fed the i.f. signal 
obtained, for instance, from a turret tuner. 

The detector in either case can consist of nothing 
more elaborate than a germanium diode, across the 
load of which appears the audio signal. The level of 
this U usually high enough to feed into a triode- 
pentode type of audio amplifier and output stage 
and loudspeaker or into the ** radio " input sockets 
of a hi-fi amplifier. 

The author has experimented with various 
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designs of t,r.f. receiver for this purpose, "straight" 
circuits and " reflexed " circuits. These work quite 
well but have two main and costly problems to 
solve. One is to ensure that the vision signal always 
remains clear of the sound passband (to avoid 
vision-on-sound interference, which manifests as a 
" buzz " of changing pitch as the picture material 
changes) and the other is to have some arrange- 
ment which can tune the sound of both the BBC 
and ITV programmes. Soon, of course, the sound 
accompaniment of the BBC-2 programmes will be 
needed and this cannot easily be derived via t.r.f. 
means owing to the nature of the transmission 
frequencies involved. 

It is relatively easy to obtain the sound from the 
v.h.f. channels through a t.r.f. receiver but as the 
frequency rises (towards the higher Band III 
channels) it becomes more difficult to keep the 
vision out while maintaining reasonable quality 
without adding a relatively large number of tuned 
circuits (stages). At ultra-high-frequency channels, 
which are those used for the 625-line standard 
carrying BBC-2, a t.rX receiver is virtually 
impossible. 
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tieck diagram of receiver suitable for adaptation to sound-only operation. Best receivers for this purpose have a 

multi-channel tuner and 0>3A or 6-3V valves. 



July, 1964 

MAINS ISOLATED SUPERHET 

We thus need a superhet, and to obtain channel 
selection attributes we also need a teletuner of some 
kind, v.h.f, fox BBC-1 and ITA-1 and u.h.f. for 
BBC-2 and the later ITA-2 programmes. 

Moreover, since we may wish to connect the 
receiver to a hi-fi amplifier or tape recorder it must 
also be thoroughly isolated from the mains supplv. 

To make such a receiver from scratch could 
prove a costly exercise. Fortunately we have every- 
thing we need in a television receiver and as there 
are so many very reasonable models now available 
on the surplus market there is virtually no point in 
starting from " square one ". 
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tion due otherwise to possible loading capacitances 
and so on. 

CATHODE-FOLLOWER OUTPUT 

This is easily accomplished by the use of a 
cathode-follower, using one of the valves and valve- 
holders abandoned in the conversion. The author 
undertook to examine several receivers with multi- 
channel tuners which are now readily available on 
the surplus market as an exercise in converting for 
sound-only applications. 

Almost all of the sets examined were "convertible'* 
in this respect without a lot of trouble, but it was 
found best to select a model in which the valves 
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Fig. 2— Sound section of 'typical receiver, showing sound take-off circuit from common i.f. amplifier 



One thing about this idea is that we are not 
interested in the vision side of the set. so we can 
probably pick up just what we want for a pound 
or so — less than the cost of the valves required for 
the sound section! 

We shall have to arrange the isolating from the 
mainSj though, as the majority of models of recent 
years are so-called ax./d.c. receivers, having no 
mains transformer but series-connected heaters, a 
mains dropping xesisror and the chassis connected 
to one side of the mains supply. Clearly not a 
desirable piece of equipment fqr inter-connection. 

Since we shall need to connect the sound signal 
to a hi-fi amplifier, control unit or tape recorder 
we shall also need an arrangement which isolates 
the detector circuit and prevents frequency distor- 



have 0-3 A heaters (or preferably 6V heaters, for 
then the isolation represents less of a problem as 
we shall see). 

TYPICAL RECEIVER 

The block layout of a receiver typical of the type 
that will be chosen is shown in Fig. 1. This is of 
the multi-channel variety with a 14, 17 or 21in. 
picture, tube. Let \us trace this circuit out to see 
exactly what we shall need to retain on the chassis 
to keep sound while' deleting'' the whole of the 
vision section. , ■ ' V- j 

Valves VI and V2 are JfnJW tunex, so we 
obviously, need to keep those. TO^es' ^3, V4, V5 
and V6, along with the g?xmanium qaode Dl, are 
in the vision signal channel /and axe 'not requixed. 



. 
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Valves V10, VI 1 and VI 2, along with the ger- 
manium diode D2, are in the sound channel and axe 
kept. 

The remaining valves are in the timebase and 
synchronising circuits and, of course, have no place 
in a sound-only receiver. This also applies to the 
booster diode and the EHT rectifier. In the 
receiver under examination h.t. is provided by a 
metal rectifier, MR1. This may or may not be 
useful in the sound receiver, depending upon the 
type of power supply adopted. 

To summarise, therefore, we keep valves VI, V2> 
V10, VI 1 and V12, along with the associated 
circuits and components, and possibly the h.t. 
rectifier as well. We can thus strip the chassis 
right down apart from those stages required for the 
sound receiver. The components should be 
removed carefully, since they have value and could 
probably be incorporated in some future design or 
as servicing replacements. 

FOLLOW THE SIGNAL 

At this stage it would be as well to trace out the 
sound stages signalwise in case the receiver chosen 
for the conversion differs from that shown here. 

The signal as picked up by the aerial is fed to 
the tuner via the aerial socket and the required 
BBC or ITV programme is selected by the channel 
selector control. The signal is amplified by the 
r.f. amplifier (cascode stage) VI and is then_ applied 
to the frequency changer stage V2. This beats 
with the received and amplified signal, a locally 
generated signal (derived from the local oscillator- 
triode section of V2) and the vision and sound 
intermediate-frequency (i,f.) signals are produced 
across the ii. output coil in the tuner. 

Now the tuner i.f. output is normally connected 
to the common i,f. amplifier valve V3, where both 
the vision and sound signals are amplified together. 
In the receiver of Fig. 1, however, the two signals 
are further amplified in V4 and the sound /vision 
output is split in the anode circuit. 

Since we are concerned only with the sound 
signal we shall not normally require the two 
common i.f. stages (or even one stage for that 
matter). This means then that we can connect the 
tuner output direct to the control grid circuit of 
the sound ii. amplifier valve V10. But we must do 
this at the correct impedance, as we shall see. 

After the sound i.f. signal has been boosted by 
V10 (see Fig. 2) it is applied to the diodes (two 
connected in parallel, though there may be a crystal 
diode in some receivers selected for the conversion 
— but see later) which serve at the sound detector. 
The detector load is R38 and it is across this 
resistor that the audio signal is developed. C53 is 
the detector reservoir capacitor which is featured 
across all detector loads. 

The audio signal at the " live " side of the load 
is coupled to the sound interference suppression 
diode D2 via the i.f. filter LI 5 and the coupling 
and isolating capacitor C49. All sets have an 
arrangement similar to this, though a thermionic 
diode may be used as the suppressor valve in some 
models. 

The interference diode is biased by R37 on its 
" cathode " and by R36 on its " anode " and the 
interference-free audio signal is redeveloped across 
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Fig. 3 — This circuit shows 

how the sound i.f. amplifier 
valve is rearranged at its 
control grid to accept the 
tuner sound i.f. signai. L9 
and C37 are from V3 input 
circuit, while R27 is the 
original sound a.g.c. feed 
resistor at VIO stage. 



R37 and time-constant 
capacitor C56, from 
whence it is coupled 
direct to the grid of VI 1 
triode section via C55. 
R41 is effectively a grid 
stopper and R42 the grid 
leak. The high value of 
the latter biases the triode by virtue of a grid 
current action which the high value promotes, there- 
by making a cathode resistor unnecessary. 

The amplified audio is then developed across 
the anode load R44 and fed, via the coupling 
capacitor C62 and the volume control R61, to the 
control grid of the output valve VI 2. In some sets 
a triode-pentode valve will be found in this section 
with the triode acting as the audio amplifier and 
the pentode as the output valve. The detector 
and noise limiter then usually feature either a pair 
of germanium diodes or a double-diode valve. The 
action of the circuit, nevertheless, is very similar 
to that described above. 

In fringe areas and where an exceptionally high 
level of detector audio is required the common i.f. 
stages can be retained. In that event valves V3 
and V4 would be retained, along with the other 
sound valves, and the vision circuit would be dis- 
connected at V4 anode circuit. The sound signal 
could then be boosted even well above the level 
initially catered for simply by tuning the circuits 
associated with V3 and V4 to the sound ii., bearing 
in mind that under normal sound /vision operating 
conditions the tuning is virtually a compromise 
between the sound and vision signals. 

TUNER COUPLING 

However, if it is decided not to use the common 
stages, the components at the control grid of the 
sound i.f. amplifier V10 should be disconnected 
and the tuner coupling circuit transferred from 
stage V3, giving the arrangement shown in Fig. 3. 

Now, apart from being able to hear the sound of 
the TV programme in the set's original loudspeaker 
via the audio stages, some means must be made 
available to feed the detector signal out through a 
cathode-follower stage. 

One of the redundant pentodes (strapped as a 
triode) or the triode section of a triode-pentode 
may be used for this service. A valveholder should 
be positioned in one of the original valveholder 
chassis holes as near as possible to the detector 
and this should be wired in accordance with the 
circuit in Fig. 4. 

We now come to the power supply arrangements. 
This can be tackled in one of two ways, but which- 
ever way is finally chosen, complete isolation from 
the mains supply is essential. 

One method is to employ an isolating transformer 
of 1-to-l ratio for connection between the mains 
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supply and the power input of the sound receiver. 
Since the vision sections of the set have been dis- 
connected and removed the total power loading will 
rarely exceed 60W, so a relatively small isolating 
transformer can be employed. A sukable com- 
ponent is the 75W isolating transformer which is 
marketed by Radiospares Ltd. This sells for 
about 56s. and is well worth it. It is available 
through any radio dealer, 

HEATER CHAIN BALANCING 

If this method is adopted, however, it is obvious 
that the heater chain must be rebalanced, for since 
two-thirds of the valves have been removed, con- 
siderably more heater chain resistance will be 
needed to ensure a chain current of 0-3A, More- 
over, the heaters will need to be joined together 
again on the valves which are used. 

The heaters of the valves remaining should be 
joined in series and any relevant filtering retained 
along with the existing mains dropping resistor. 
Now the valves whch have been extracted (all of 
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fig. 4 — The cathode-follower stage. This feeds high 
quality TV sound to a tape recorder or amplifier and 
works independent of the audio stages in the sound- 
only receiver. 

them, including any pilot bulbs, if fitted) should be 
looked up in valve data books to find the heater 
voltages of them. 

All the voltages should be added together and 
the figure obtained should then be divided by the 
heater current of the valve series (remember we 
suggested 3A series valves). The answer to this 
little sum gives the value of resistance necessary to 
include in addition to the mains dropping resistor 
to compensate for the valve heaters which have 
been removed from the circuit. 

Let us look at a practical example. Suppose that 
the total heater voltage of the valves removed 
comes to 60V and that the valves are of the 0-3A 
series. Then all we do is to divide 60 by 0-3. This 
works out to 200, which is the extra heater ballast 
in ohms. 

To find the wattage rating for the resistor we 
simply multiply the current by the voltage. In 
the above example this 60 times 0-3, which works 



out to 18— that is 18W. A 25 W, 200H heater 
ballast would be fited in this example. Connection 
would be between the original mains dropper and 
the first heater in circuit (e.g. that first in line of 
the pruned chain). 

The ballast should be mounted on the chassis 
as close as possible to the existing dropper and 
well clear of any components as it runs fairly hot, 
as does the mains dropper. 

Power resistor sections which can be built up 
to any required value are also available from 
Radiospares Ltd., through a dealer or from our 
advertisers (mention the current of the valve series 
when ordering). 

Should this method of power supply be used 
there is no reason why the existing h.t. rectifier and 
associated circuit cannot be retained. The current 
required for the sound-only sections is far below 
that required for the set as a whole but the small 
consequent rise in h.t. voltage does not usually 
cause a great deal of trouble. To be on the safe 
side, however, an extra surge limiter element of 
40£1 10W wire- wound can be connected between 
the mains input and the rectifier " anode ". Such 
a resistor will keep the voltage on the h.t.-line to 
about the same value as it was when the receiver 
worked both on sound and vision. 

The alternative arrangement is to use a small 
heater transformer to energise the series-connected' 
heaters (if one equal to the total voltage of the 
retained valves can be obtained) and a fully 
isolated mains transformer to provide the h.t. 
supply either via a half -wave rectifier (such as the 
set's original rectifier) or via a full-wave or bridge 
rectifier suitable for the transformer employed. 

If the valves are of the 6-3V series (which is 
unlikely as the number of sets — essential early 
Kolster-Brandes — employing 6-3V valves is small) 
the power supply may be isolated fully from the 
mains. But this should be thoroughly checked as 
some early models just used a transformer to supply 
the 6-3V heater power and kept the chassis- 
connected mains arrangement for the h.t. supply 
with half-wave rectification. 

The separate mains transformer idea and full- 
wave or, preferably, bridge rectification may appeal 
to the hi-fi enthusists as the ripple level with ihis 
type of circuit is somewhat less than that with half- 
wave rectification. 

FINAL POINT i 

If the on /off switch is incorporated with the 
brightness control on the original receiver this 
assembly should be abandoned and a volume 
control with on /off switch used instead. Some sets 
have two or three chassis and it is often possible 
to eliminate one or two of the units, using one only 
for the sound receiver. 

On many models it is often possible to use the 
cabinet, redesigned, as the housing for the sound 
receiver. 

The alignment presents no problem at all, it 
being necessary simply to switch to the required 
channel, adjust the fine tuning control for maxi- 
mum sound (ensure that this happens at the centre 
of the range of the control by adjusting the 
oscillator slug in the tuner turret) and finally adjust 

— continued on page 461 
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PULSE GENERATOR 



A USEFUL INSTRUMENT FOR THE ADVANCED CONSTRUCTOR 



IST. MEA.RS 



THE serious experimenter in pulse techniques 
will often have felt the need for a source of 
supply of accurately timed pulses of known 
and stable width, good square shape and of known 
and almost negligible rise-time. 

The television signal, as broadcast, affords such 
a supply but unfortunately it has some disadvan- 
tages. The pulses are of two frequencies only, and 
have fixed characteristics. They also have to be 
extracted from a composite signal, and in the 
process may suffer such distortion that only the 
pulse recurrence frequency is known. 

The generator to be described may be of use to 
such workers, and also may be of interest in that in 
a relatively simple way an approach is made to the 
ideal pulse source. It should, in fairness, be said 
that the simplicity is only relative. This is not an 
instrument for the beginner to tackle — not because 
the circuitry is too complex, but because v.h.f. 
techniques have to be used and some experience of 
work at the high frequencies is almost essential. 



The Circuit 

Figs, la and lb show the circuit diagram and 
Figs. 2a and 2b provide details of the switching 
of S1A and SIB respectively. It will be seen that 
in order to achieve the desired results some unusual 
features have been incorporated in the design. In 
the first place, two delay lines are used, and in the 
second a secondary-emission type of valve is 
utilised. 

These components need cause no alarm; the 
delay-lines are easily enough constructed, using 
standard parts, and the valve, type EFP60, is 
readily available either through one's local dealer 
(on order) or through at least one advertiser in this 
journal. The price is very moderate. 

These components enable pulses to be produced 
which not only have a very small rise-time — of the 
order of 8nS— but also a very stable width, since 



the latter depends on only the geometry of a delay 
line. The pulse recurrence frequency depends only 
for its accuracy on the signal generator used to 
supply the triggering signal. 



Mode of Operation 

The mode of operation is as follows. VI is a 
straightforward pentode video amplifier which is 
arranged to give amplification of up to 100. Thus 
an input of 50mV will suffice for the triggering of 
the succeeding stage, which requires some 5V. 

The second valve V2 operates in a Schmitt 
trigger circuit. From the anode of the second half 
of the valve a positive pulse is obtained, of rise- 
time about 0-5/yiS at an amplitude of about 10V. 
The output pulse is passed to V3, a double cathode 
follower valve which provides a positive output 
pulse at low impedance. This pulse may be used 
for any desired purpose, but its intended function 
is to provide a sync pulse for triggering an oscillo- 
scope time base. 

From the second cathode follower the signal 
passes into a delay line with little distortion, and is 
picked off after an appropriate delay to trigger the 
main pulse generator V4. This valve is an inter- 
esting one, and its method of action in this circuit 
wll be described more fully later. 

The pulse generated by this valve has an 
exceedingly small rise- time — of the order of 5nS — 
and is of the high amplitude of some 
30V. Its width depends on the delay line in the 
anode circuit, and is adjustable as required from a 
maximum of about 2juS in steps down to about 
50nS. 

The pulse is next limited by V6, to remove its 
rather irregular " top ", and is passed on to V7 
which is the output valve. The amplitude of the 
pulse is controlled by the bias on V5, and this is 
under the control of the user. 



! 
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V7 is a pentode of the small power video output 
type, capable of passing a heavy anode current if 
required. It is held near cut-off by its bias, but 
when the signal arrives from V4 it is pulsed into 
heavy current. By making the cathode and effective 
anode loads equal, and of low value, the pulse out- 



put is obtained at low impedance suitable for feeding 
into any desired circuit through a 750 coaxial cable 
properly terminated at the remote end. This further 
stage of valve amplification somewhat increases the 
rise-time and fall-time of the output pulse, but the 
effect is small. 



R1< 

33k n; 



CI 

OOSpF 



^Hh 



R3 
15kjQ 



V1 
EF8CV 



8jjF 



? — r-f 



iookn« 



H.T+ 125V 




"Triggering 
advance 



Sync, pulse and square wave output ^ 

Fig, la (above) and b (below) — The circuit. The delay lines referred to in the text connect to the circuit via SI 
and S2 and in Fig. lb these connections are only indicated by arrows. 

1 — 



R16 k 

2-2kfl 5R17 

2w Jeeon 



To position 
12 on SIB 



To position 
1 on Si B_ 



To common 
of SIB 




1pF 
It 



a 2 

IjjF 



" / OT?T L 



lb common 
of S1A 



s^Wj h 



'—WAV* 

R19 

2*2kil 



KT+ 250V 



To C18.C19.C20 
on S1A 




R18 

3-9kQ <R20 

>5-6kn 



ici7 
*^1pF 




HI -12CV 



444 



PRACTICAL TELEVISION 



July, 1964 



It will be seen that because of the delay line in 
the cathode circuit of V3b the output pulse from 
V7 is delayed with respect to the sync pulse from 
the cathode circuit of V3a. Thus, if the latter is 
used to trigger an oscilloscope time-base, the lead- 
ing edge of the output pulse will always be visible 
providing the time-base generator is running at an 
appropriate speed. The actual delay may be altered 
from zero to ljuS, so providing for most practical 
contingencies. 



The Sub-circuits 

The less familiar sub-circuits of this instrument 
will now be described in more detail. 




Fig. 2a (above) — Wiring details of SI A. 
Fig. 2b (right)— Details of SIR. The 12 switch- 
position tags connect in both cases to the delay lines. 



The secondary-emission valve may be unfamiliar 
to some readers, and will be dealt with first. Fig, 3 
shows the diagram of the valve. The type used in 
this circuit is the EFP60, a Mullard valve similar 
in external appearance to the well-known EF50. In 
construction it is similar to a receiving pentode, but 
between the suppressor and the anode is placed an 
electrode termed the " dynode ". 

This electrode is maintained at a positive poten- 
tial with respect to the cathode but negative with 
respect to the anode. Electrons passing from 
cathode to anode impinge on the dynode at a high 
speed, and the surface is treated chemically (in some 
types of valve, with potassium chloride) so as to 
emit copious secondary electrons, several for each 
electron striking the dynode. 

These secondary electrons nearly all reach the 
anode. Thus when the valve is passing current the 
cathode current may be 6mA, the anode current 
20mA, the dynode current 15mA, with screen 
current of 1mA to make up the difference. This set 
of currents would apply if the valve were used as 
a linear amplifier. Under pulse conditions currents 
are much heavier, but similar proportions will hold 
good. 

The result of this electron-multiplcation is that 
the mutual conductance between control-grid and 
anode is much higher than in an ordinary pentode, 



while the interelectrode capacitances are about the 
same. Thus the gain- band width product of the 
valve is greatly increased — with the EFP60 the 
figure is about 250 between grid and anode, com- 
pared with about 130 for the EF91. 

The dynode has not quite such a high figure-of- 
merit (around 150) but it is still high. A further 
result of the action of the valve is that a signal in 
antiphase with the anode signal can be obtained 
across a resistor placed in the dynode circuit. Thus 
the valve could be used as a source of push-pull 
signals, for a single-ended grid input. 

In this circuit the high figure -of- merit is very 
advantageous. In addition, the fact that the anode 
current is much higher than the cathode current is 
made use of. Inspection of Fig. lb will show the 
capacitive coupling is provided between anode and 
cathode. Such feedback in a pentode would not, 
of course, cause regeneration; in the secondary- 
emission valve it does so. 




It will be recognised that a form of blocking 
oscillator results from the arrangement, since a 
good part of the alternating component of the 
anode current flows into the cathode. A similar type 
of oscillator can be obtained by capacitive coupling 
between dynode and grid, which are also in the 
same phase — this action as a blocking oscillator 
may be easier to visualise. 

Fig. 4 is a simplified circuit diagram of the 
EFP60 part of Fig. lb. It is electrically identical 
and the difference — the negative supply to the 
cathode in Fig. lb — is purely a practical one. Flow 
of current through the bleed resistor RB and the 
cathode resistor RK develops enough voltage 
across RK to hold the valve cut off. 

When a voltage appears at the control grid 
greater than this bias voltage the valve takes current. 
Immediately the anode voltage drops, and the drop 
is passed via Cc to the cathode where it drives the 
cathode negative (and thus, relatively, the grid 
positive). This action is cumulative, and continues 
until the valve is passing heavy anode current — 
the valve is saturated — and the capacitor Cc has 
charged up. 

The anode current now ceases to rise, Cc begins 
to discharge, and the anode potential begins to rise. 
The cathode is now driven positive cumulatively 
until the valve is again cut off, when it is ready for 
the next triggering impulse. 

By itself this forms a very effective pulse genera- 
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tor, in that ihc rise-time is extremely fast — about 
O-OOSjuS, or 5nS. The pulse width is however some- 
what variable and the " top " of the pulse is not 
very flat. However, with a trigger frequency of 
about 20kc/s the harmonics of the oscillator can 
readily be picked up on a receiver at least as far up 
the scale as 200 Mc/s! This oscillator can there- 
fore cause serious interference on all bands, and 
very good shielding is required. 

In the complete instrument, the pulse width is 
fixed rigidly by the delay line in the anode circuit, 
as will now be shown, while the extremely fast 
rise-time is maintained. As already mentioned, 
provision is also made for slicing the irregular 

top " off the generated pulse. 

When the valve is triggered and conducts 
heavily the anode potential drops rapidly by up to 
a hundred volts, and a negative step is generated 
in the delay in line connected to the anode. As this 
happens, a similar voltage step, but positive, 
appears at the dynode, of amplitude about 40V. 

The anode voltage step passes down the delay 
line, taking time equal to v LC and is reflected in 
reversed phase from the point at which the delay- 
line is short-circuited. The positive voltage step 
now passes back to the anode and on arriving there 
the anode again reaches a high positive voltage, 
causing the dynode to pass heavy current. 

The result is that the dynode drops in potential 
and the dynode pulse is terminated. The width of 
the pulse depends therefore on the part of which 
the delay-line is short-circuited, and on the distri- 
buted inductance and capacitance of the line up to 
that point. 

The delay-line has a characteristic impedance of 
v"L/Cf! where L and C are the inductance and 



Fig. 3 — Details of the 

EFP60 valve circuit 
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capacitance per unit length. The anode load resis- 
tor must match this accurately, or reflections in the 
delay-line will occur at the anode as well as at the 
short-circuit. These may cause multiple pulses to 
appear at each triggering. 

The match is best arranged by trial and error, 
since individual construction will not be able to 
reproduce precisely the characteristics of the delay- 
line now to be described. This applies also, though 
with less urgency, to the delay-line in the cathode 
circuit of V2b. 



V4 Anode Delay-Line 

This delay-line is constructed from a lOin, length 
of gin. OD, paxolin tube. A strip of thin copper 
foil is obtained lOin. long and lin. wide, and, if too 
thick to flex easily, is reduced in thickness to about 



0-002in. by etching :n ferric chloride solution or, 
more quickly, in warm dilute nitric acid. 

When it has the texture of the aluminium foil 
used in the kitchen it is washed carefully and 
allowed to dry. This process may be used to clean 
copper foil of the right thickness, if dirty. From 
the foil a strip is next cut 0-2 in, wide, and from this 
strip are cut 16 pieces each ^in. in length. 

These small pieces are maintained as flat as 
possible; the cutting is best done with a razor blade 
or sharp penknife, so as to get the burrs all coming 
on the same side of the foil. 

The piece of foil remaining, now 0-8in. in width, 
is softened by carefully heating over a small gas 



HX+ssov^ 




Fig. 4 — A simplified representation of the EFP60 
stage of the circuit. 

or spirit flame, and is given a clean surface finish 
by a quick etch in the acid solution. Preferably it is 
now silver-plated, but this is not absolutely 
necessary. This strip is now folded lengthwise 
round the paxolin tube, taking care that the edges 
are parallel to the axis of the tube. When the 
foil is mounted on the tube gentle working with the 
lingers will harden it enough for it to keep its 
shape when slipped off the tube, which is the next 
step. 

The tube is now given a coat of clear contact 
adhesive diluted with acetone; this is best done 
with a brush. The "inner" of the foil is also given 
a similar coat. Before the coats are quite dry the 
foil is placed on the tube and adhesion secured by 
pressure. There is now visible a strip of tube 
0-38 in. wide, covered with drying contact adhesive. 
The 16 small pieces of foil are now pressed, 
burr-side down, on to this surface, spacing them 
:,'.. in. apart. If adhesion is not good, a few drops 
of acetone will help. 

Finally the whole of the foil is covered with a 
thin layer of adhesive, very evenly, and the whole 
allowed to dry thoroughly. Fig. 5 shows the finished 
tube. 

Beginning at point A the tube is now wound 
evenly and closely with No. 40 gauge enamelled 
copper wire, making a tap at the points listed in 
Table I. Exactly Sin, of winding is required, cover- 
ing sixteen " patches ". The associated delay and 
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the corresponding pulse width (which is twice the 
delay) is given for each point. 



TABLE I 




Distance of tap from A Delay 


Pulse width 


G-2in. 25nS 


SOnS 


0-4in. 50nS 


lOOnS 


0-6in. 7SnS 


ISOnS 


l-Qin. !25nS 


250nS 


2-0in. 2S0nS 


Q'SuS 


3-Qin. 375nS 


0-7S^S 


4-0in. 500nS 


I0 M S 


S-Oin. 625nS 


1 -25/iS 


6-0in. 750nS 


l*5fiS 


70in. 875nS 


1 -75/iS 


8 0in. I.OOOnS 


2-0/iS 



It will be seen that all taps except the first three 
are arranged to coincide with the gaps between the 
patching strips; but if because of slight inaccuracies 
in placing this does not happen it is better to stick 
to the distances accurately and neglect the patches. 

The cathode delay-line is similarly constructed 
except that the taps arc two inches apart. These 
correspond to relative advance of the pulse of 0, 
0-25, 0-5, 0-75 and 1/tS. 

These delay lines are conveniently mounted 
between angle brackets fixed to the chassis. It is 
necessary to ensure that there is no coupling 
between them, an objective achieved by mounting 
the cathode delay-line on one side of the chassis 
and the anode line on the other. The full-length 
copper foil is earthed to chassis at each end; in the 
case of the cathode line this causes no insulation 
difficulties but the anode line will carry the h.t. 
voltage together with the anode pulses, and care 
must be taken to see that the insulation between 



Earthed copper foil 
Faxolsn tube 




Patches of copper 
foil 

Fig. 5 — The completed former of the V4 anode delay 
line. 

the winding and the earthed foil is effective every- 
where. 

A slightly thicker coating of contact adhesive 
may be desirable. The " patches ", which are added 
to couple adjacent sections of the winding, are left 
unconnected. 

Characteristic Impedance of Lines 

The characteristic impedance of these lines is 
SlOfi, but variations from 490 to 530 are likely 
in hand -winding to the specification. These are of 
little consequence. However, intentional divergen- 
cies from the specification will cause the impedance 
to alter markedly, and should not be attempted 
unless equipment is available for measuring the 





COMPONENTS 


LIST 




Resisto 


rs; 








P.I 


33kO 


RI7 


680 




R2 


IMil 


RI8 


3 -9k £1 




R3 


|5kQ 


RI9 


2-2ka 




R4 


220 Q 


R20 


5 -6k a 




R5 


IMii 


R2I 


I00ka 




R6 


390k Q 


R22 


5I0U 




R7 


33k 11 


R23 


47k Q 




R8 


lOkQ 


R24 


l-5kD 




R9 


lOkfl 


R25 


5-6kf> 




RIO 


I0ka 


R26 


6 -8k 12 




Rll 


47k 12 


R27 


100 a 




RI2 


IMQ 


R28 


I00<> 




R13 


330 U 


R29 


I0ka 




R14 


2-2kiJ 


R30 


2-2kD 




RI5 


5I0Q 


R3I 


I2kn 




RI6 


2 -2k Q 


R32 


82k Q 




All ±10%, jW carbo 


n unless otherwise 


stated 


Potentiometers: 








VRI 


lOOka 


VR3 


15k a 




VR2 


l-Skii 








Capacitors: 








CI 


0-05-tF paper 








C2 


8/iF electrolytic 


2S0V 






C3 


8/iF electrolytic 


25V 






C4 


0-l/iF paper 








C5 


0-l/tF paper 








C6 


32/iF electrolytic 350V 






C7 


39pF mica or ceramic 






C8 


0-I//.F paper 








C9 


680pF mica or ceramic 






CIO 


0-05/iF paper 








Cll 


1/j.F paper 








CI2 


1/tF paper 








Ct3 


0'1/tF paper 








C14 


01/tF paper 








CI5 


0-l/tF paper 








CI6 


0*1 /iF paper 








CI7 


IfiF paper 








CIS 


0-02/-.F paper 








CI9 


0-OI/j.F paper 








C20 


ISOOpF mica or ceramic 




C2I 


27pF mica or ceramic 






Valves: 










VI 


EF80 


V5 


EA50 




V2 


ECC84 


V6 


EA50 




V3 


ECC82 


V7 


6CH6 




V4 


EFP60 








Miscell 


aneous: 








SI 


2-pole, 12-way 


Yaxley type switch 




S2 


One-pole, 5-way switch 




Delay 


lines— see text. 


OA8I 


germanium 


diode 



characteristics actually achieved. This warning also 
applies to the delay and pulse-width, both of which 
will alter if the windings are altered. 

The layout is by no means critical in general, but 
it must be appreciated that the very sharp pulses 
generated include harmonics of frequencies up to 
several hundred megacycles per second. Thus, the 
usual v.h.f. techniques must be employed in all the 
circuitry from V4 to the optput stage. Connections 
should be as short as possible, and made by means 
of strips of copper foil km. wide, or a in. diameter 
braid if possible. 

This does not apply of course to the heater leads 
— continued on page 455 
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Underneath the Dipole 
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TV^HEN one considers the 
enormous television commu- 
nication distances covered by 
Tel star and the other satellites 
circling around the earth, the 
differences in distance between 
London, Paris, U.S.A. and Japan 
seem relatively small. None the 
less, the first of the relays from 
Japan to England, via the French 
receiving station and, of course, 
Telstar, was an exciting event. 
Variable in quality, particularly 
when views from a helicopter 
were used, the interview with the 
President of Japan and others 
came over quite well and 
followed the usual opening 
pattern of references to "hands 
across the sea ", etc. This 
reminds one of similar speeches 
made in U.S.A. when the first 
TV pictures came here via 
Telstar. One of the interesting 
consequences of the special facili- 
ties required by the Post Office 
to get the signals from the 
English receiving station at 
Goonhilly Down, Cornwall, to 
London has been the reverse 
combination of microwave links 
between Goonhilly and Bristol 
whjch have been contributed 
partly by the five repeater links 
and aerial towers used in the 
south-westerly direction to West- 
ward Television, whose studio is 
at Plymouth. By injecting a 
signal from Plymouth to the 
repeater station just north of that 
city West Country newsreel 
items can be sent up to Indepen- 
dent Television News at short 



notice, and it is possible in the 
same way to supply to the net- 
work special local items or 
programmes of general interest. 
Independent Television News 
has installed three RCA. tele- 
vision tape recording equipments 
which can be used for pre- 
recording news items from any 
part of the ITA network, to 
which can be added greetings 
from U.S.A., Japan and almost 
every television-minded country 
in the world — if the Post Office 
provide the appropriate links via 
coaxial lines, microwave trans- 
mitters and repeater stations and, 
of course, satellites circling 
around the earth, including 
Telstars and Syncoms. Whether 
viewers will be comfortably in 
bed or at work in the morning 
is a moot point when considering 
the precise time when special 
events are taking place at the 
Olympic Games in Tokyo. The 
resultant picture could be taped 
for later transmissions, of course, 
but there may be occasions when 
filmed recordings can be sent all 
or pan of the way to suit the 
transmission times in Britain. 



Standards Conversions 

How mixed-up can you be 
when you try to deal at short 
notice with 405, 525, 625 lines 
(or what have you?) TV pic- 
tures? For some years the 
answer has been to put the 
picture of one TV standard on a 
high-class monitor the master of 
which is picked up by a TV 
camera on the other standard. 
The resultant quality on most 
conversions has varied from 
fairly good to fairly bad, usually 
the latter; but the news or 
novelty value of the subject 
matter has justified the trouble 
and expense, The BBC has had 
plenty of headaches in sorting out 
the different line standards for 
BBC-1 and BBC-2 in operation 



in their studios and equipment, 
sorting out the appropriate 
signals to their appropriate des- 
tinations with the ingenuity of 
the Great Western Railway when 
it mixed up its narrow and broad 
gauges. 

Cameras, control units, moni- 
tors and what have you have all 
had to be convertible to both line 
standards, and BBC-2 has played 
its part in hurrying up the 
design of line conversion equip- 
ment of an entirely new type 
which operates like a computer 
and avoids the losses in picture 
quality which occur when the 
traditional method of shooting a 
TV camera to a monitor is used. 

The BBC have made great 
progress with computer equip- 
ment which will examine the 625 
lines horizontally at 576 different 
points along each line and inter- 
polate the 405 lines at varying 
points between the original 625, 
thereby compressing the original 
information in a novel way, free 
from the distortions often present 
in the old line monitor-cum- 
camera converters. This is 
indeed a startling new method of 
which the BBC already have two 
versions, one of which is readily 
adaptable to reversing from 405 
to 625 if reouired. I have seen 
tests with this equipment and 
have been much impressed. In 
the course of time these line 
store standards converters will be 
made available to the ITV com- 
panies to be used for Continental 
news and later on, in years to 
come, no doubt, for the expan- 
sion of the 625-line standard in 
parallel with 405 lines. 

Love Story 

There seems to be no future 
for the television play as an 
ad hoc presentation. The same 
play seems to be accepted and 
sorted out into its own appro- 
priate series whether it is 
Armchair Theatre or Love Story, 
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for instance, or any other series 
we specially look at week-by- 
week. In A Future Holiday, one 
of the Love Story series, the title 
filled one with apprehension in 
this day and age when the down- 
beat story seems to be more up 
to date than the happy ending 
one.. Nevertheless, a play that is 
well produced and well acted 
often keeps viewers on the right 
channel, even if it carries with it 
the depression which has become 
as fashionable as the kitchen 
sink. The principal characters in 
A Future Holiday are a married 
couple who were formerly ball- 
room dancing champions but 
who became thoroughly bored 
with one another and their 
suburban life. The story 
develops into the usual triangle 
when the lodger, a student, 
catches the eye of the wife while 
the husband is out and attending 
a. night school. Michael Bryant 
and Rosemary Leach play the 
former dancing partners with 
conviction, and one can anticipate 
that in real life many students 
with odd-looking beards, as pre- 
sented by Alexis Kanner, make 
quick exits with their luggage 
when almost caught in an 
awkward situation by their land- 
lady, the wife. A Future Holiday 
was produced and the exteriors 
filmed by Douglas Fisher, whose 
work for ATV I had not pre- 
viously seen. 

"A Nice Little Business" 
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adopted by Diana Dors. White 
shiny lips and heavyweight eye- 
lashes ruined the close-ups iu 
several scenes which were other- 
wise very well lit. What is 
happening to make-up depart- 
ments these days? Fortunately 
the low-temperature (yellowish) 
lighting of most TV studios 
seems to suit men's faces without 
need for make-up, but the pale 
shiny lipstick used by the ladies 
adds nothing to their attractive- 
ness, to say the least, 

fmpression/stfc TV 

Far less entertaining, in my 
opinion, was the exchange of 
views of satirical revue com- 
panies from Chicago and 
London. Flaying their parts on 
the other's ground, so to speak, 
the Second City Revue from 
Chicago saw (but did not 
conquer) London in spite of 
repetitive scenes of the changing 
of the Guard, visits to East and 
West, fiats, houses and shops. 
Crossing the Atlantic in its 
exchange visit was a revue com- 
pany from the Establishment 
Club, London, which, equally 
critical of Chicago, contrived to 
ridicule its home town, country 
and constitution. By the time 
they started to make references to 
the' Monarchy I reached for the 
knob of my TV set and switched 
off. Presented as a new formula 
in television technique it seemed 
to me to be an example of down- 
beat in its most unpleasant form. 



In a rather different category 
was ATV' s A Nice Little 
Business, in which the back- 
ground was the novel one of a 
beauty parlour for dogs— which 
was the appropriate subject of 
the tide. The principal charac- 
ters were husband, wife and the 
partner in the business. Never- 
theless, the triangle of most love 
stories reappeared again and 
seemed to develop into a compli- 
cated plan in which the partner 
proposed to murder the husband, 
a plan which somehow worked 
out the other way with the 
husband as murderer. With this 
brief reference to a basic story 
which was not very strong it 
once more held the viewer mainly 
because of the convincing acting 
of William Franklyn, Anthony 
Bate and Diana Dors. Techni- 
cally the sets and the production 
were good excepting for the 
extraordinary facial cosmetics 



Pay. TV 

The larger cities of the U.S.A. 
have so many TV channels avail- 
able now that u.h.f. has been 
introduced in a big way, that 
there must be some of the 
channels which are poorly 
patronised when big stars are 
appearing on the others. To a 
smaller extent this effect is 
noticeable in the London area in 
homes which are faced with the 
decision of switching to BBC-1, 
BBC-2 or ITV. The advent of 
Pay-TV in some of the London 
areas already being fitted up with 
piped television as an addition to 
piped radio sound will further 
complicate matters, but in this 
case viewers will have to pay 
anything from 2s. 6d. to 7s. 6d. 
to see a film programme. There 
is at least one Pay-TV organisa- 
tion in London which is going 
ahead with the installation of 
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equipment, including three of the 
latest type of telecine machines, 
with provision for cutting, 
editing, rehearsing and announc- 
ing. 

Gold, Silver and Bronze 

There seems to be dozens of 
film and television festivals held 
each vear in various parts of the 
world", of which the most impor- 
tant from the TV point of view 
is at Montreux. Britain has 
achieved many awards during 
vears past, winning the golden, 
silver or bronze " Roses ", but 
this year failed to win any of 
them. The BBC's series The 
Good Old Days was a highly 
regarded entry, but the Golden 
Rose was won by Swiss Broad- 
casting Corporation, whose 
Happy End .aixture of music, 
dialogue and comedy achieved 
distinction by its very original 
concept and presentation. I 
haven't seen this prize- winning 
product yet but am not surprised 
to hear that, like other entries, it 
was filmed for television rather 
than recorded electronically on 
tape. This gives the producer 
much greater flexibility in edit- 
ing, not to mention the fact that 
it gives him the opportunity of 
having second thoughts or 
retakes. The BBC's polished 
production of old music halt in 
The Good Old Days, videotaped 
at the City Variety Theatre, 
Leeds, is restricted by the tech- 
niques used but is none the less 
a good entertainment with the 
right atmosphere created by the 
appropriately dressed audience. 

Another festival which con- 
cerns both film and TV is the 
International Advertising Film 
Festival at Venice, which has 
gained in importance because of 
the growing exports of filmed 
commercials between the coun- 
tries of Europe. Anglo-Scottish 
Pictures, of Halliford Studios, 
near Shepperton, have provided 
commercials for Germany and 
Austria, ouite apart from their 
considerable output for the 
British networks, and have 
ventured into other countries for 
exterior shots. The whole idea 
of these competitions was started 
in Hollywood many years ago 
when the first presentations of 
" Oscars " were made, important 
awards which were won this year 
by British film makers, notably 
with Tom Jones. 
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STOCK FAULTS 

PREVALENT TROUBLES IN COMMERCIAL RECEIVERS 

PART 3 






CONTINUED FROM PAGE 
401 OF THE JUNE IS5UE 



THE SOUND CHANNEL 



OF the various sections of a television 
receiver, the sound separation and amplify- 
ing portion should be the easiest to service. 
And so it would be, if the circuits were entirely 
conventional. After all, the signal has been ampli- 
fied to a manageable extent before the sound 
section takes over, and the narrower bandwidth 
of the sound channel presents no more problems 
than that of the average radio receiver. (This is 
rather begging the question, for whereas the radio 
may have an intermediate frequency of 470kc/s 
and a bandwidth of 9kc/s, the television receiver 
uses an i.f. of 38-15Mc/s and the bandwidth, 
though still very much narrower than the vision 




Fig. 1 2— Sound i.f. stages of a Bush TV77, with supply, etc., components 

omitted. Separate coils are tuned to the intermediate frequencies, TV 38-l5Mc s, 

f.m. IO-7Mcs. 

channel, is some 50 kc's.) 

There is, it is true, the rejection factor. Some 
circuits were described and their action discussed 
briefly in Part 2 of this series. There is no need 
to enlarge upon this further. The only other 
special point about the television sound channel 
is the inclusion of interference limiting, wh'ch 
usually takes the form of a simple, biased diode 
just after the detector. Then why waste space on 
the sound channel? asks " Disgusted " of Carping, 



Bucks. 

The reason is implicit in our second sentence. 
There is hardly such a contraption as the " con- 
ventional '" television receiver. Manufacturers 
have thought up all manner of traps for the 
unwary, and some of these departures from the 
convention bring their own, regular, stock faults. 
Others have peculiar, often misleading symptoms, 
which are also worth noting. 

Beginning with the i.f, circuits: mention was 
made in the last article of the combined vision and 
radio receiver. As the intermediate frequency used 
on Band II is recommended to be 10-7Mc/s, the 
i.f. stage which handles both television and fre- 
quency-modulated radio sig- 
nals sometimes has two sets 
of tuned circuits, one reso- 
nant at the f.m. frequency 
and the other at the 
38-15Mc/s employed for 
TV. There are not so many 
of these receivers about now 
and manufacturers have 
abandoned the principle, for 
various economic as well as 
technical reasons. However, 
it is worth mentioning the 
peculiarities of one or two 
old favourites that are still 
giving satisfactory results in 
manv homes. 



Combined I.F. Transformers 

The combined i.f. trans- 
former is typified by the cir- 
cuit of Fig. 12, which is the 
two i.f. stages of the Bush 
TV77. 
aforementioned reference 



The aforementioned reference to economic 
factors can be weighed when we consider that 
in this receiver a separate f.m. tuner was used and 
individual tuned circuits for the two intermediate 
frequencies. 

By the time the TV97 had come out, the TV tuner 
unit had been modified to take Band II channels 
by shunting additional inductance across the Band 
I coils, retaining their familiar permeability tuning 
method, but the i.f. circuits are basically the same. 
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Figf. /J— Foster-Seefcy di'scn'mrnotor for f,m. recept/on, switched to series detector function when used on TV chonne/s, 

as in the Sobett TPSI73. 



At the TV intermediate frequency, the f,m. coils 
become virtual chokes, while the TV coils present 
a practical short-circuit to 10-7Mc/s, the f.m. 
intermediate frequency. Thus, a great deal of 
switching is eliminated. And it is the switching 
that gives most trouble on these sets. 

Examples of this may be found in the Regentonc 
and Alba models that incorporated f.m. The slide 
wafer switch is mounted at the rear of the tuner 
unit on distance pieces, and a cam on the tuner 
selector spindie pushes a brass bush on the wafer 
slide upward for the three f.m. channels. The 
return action is effected by a spring which is 
rather difficult to remove and re-tension. A 
common mistake is to attempt to oil the switch 
slider, which immediately becomes " gummed - 
up". In such cases wash off with methylated 
spirit — not switch-cleaner. 

To illustrate the switch functioning, Fig, 13 
shows the Foster-Seeley discriminator circuit as 
used in the Sobell TPS173, T178, and T23 
receivers. 

On f.m., the audio output across C81 is fed, 
via the filter, and SW2c, to the volume control. 
SW2b takes R90, C86, the DC load, to chassis, 
and short-circuits R91. This short-circuit opens 
for TV, and SW2c changes over, taking the volume 
control to the detector via the hmiter diode MR5. 

But before we get involved with detectors, etc., 
it may t>c appropriate to take another look at the 
sound i.f. stage used in more modern receivers. 
Here, the frame grid amplifier comes into its own. 
The much higher slope gives greater gain but 
imposes more restrictions on the associated com- 
ponents and wiring to reduce the chance of 
instability. Thus, special decoupling capacitors 
will often be employed at C in Fig. 14a, to bypass 
the combined screen and anode, and these arc 
critical, as is the length of their connecting leads 
— or more precisely, their shortness. 

Another method of neutralising the i.f. stage is 
by fitting a choke from suppressor grid to chassis, 
as in Fig. 14b, Defiant 7109, 2109, later version. 
Both this method and the previous one have their 
disadvantages in that if the decoupling becomes 



even slightly less than optimum, quite severe 
faults can occur; intermittent over-loading, vision 
on sound, patterning or even, on some models, a 
raster going to complete white in bursts. 

The tendency of these valves, operating under 
stringent conditions, to develop inter-electrode 
short-circuits, has been noted. The alternative 
circuit of the Ultra 100C, 19S0C and 1984C, with 
a common resistor for both anode and screen grid 
voltage dropping, decoupled by a l,500pF 
capacitor, is shown in Fig 14c. A control-to- 
screen grid short-circuit causes the anode resistor 
and the 120H cathode resistor to overheat and 
perhaps change value. Both valve and resistors 
must be changed or the fault will recur. 

A further complication crops up with the later 
model, Ultra 6620, where weak and distorted 
sound, perhaps intermittent, occurs on 405-line 
operation, but disappears when switched to 625 
line working. The trouble is that the second sound 
i.f. amplifier develops an inter-electrode short- 
circuit (screen to suppressor, in this case), excessive 
h,t. current is drawn and the potentiometer feed 
network becomes damaged. But this valve operates 
as a limiter for the f.m. sound on 625 lines, an 
additional 330fi is switched in to operate the 
valve about 22 volts screen potential, and the 
short-circuit does not occur. The moral is: test 
under the most stringent conditions of power, 
heat, volume, etc., when looking for these obscure 
faults. The old-fashioned method of cooking the 
set gently under a blanket has its merits — just so 
long as you don't walk off and forget it! 

Before leaving the Ultra range, it may be wise 
to mention that the tolerance on these voltage 
drooping resistors is less than of old. The Ultra 
1984 has a IkH resistor common to anode and 
screen of the i.f. stage. If this becomes damaged 
and reduces in value, an annoying treble boost 
seems to occur. It is a queer fault that can lead 
one a fruitless dance around the output and 
driver stages. A 1 watt resistor is a wise precau- 
tion when renlacemcnt is made. A circuit in which 
higher wartaee resistors are already fitted, and 
which incorporates several of the points previously 
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"SABRINA" 

STILL WELL IN 
FRONT 



STOP FIDDLING WITH KNOBS ... ABSO- 
LUTELY UNNECESSARY ... Our Automatic 
Regulator ensures constant voltages on TV, even with 
Mains of 180/265 v. YES, we know it's wonderful. 
"Have a heart for your Valves and Tube." 
S.A.E. details Conditional Free Trial. 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES 

12" now £5. 0.01 For 

14" to 17" now £5.10.0 Uingle 

21" now £8. 0.0 J Tubes 

ALL C.W.O.— TRADE SUPPLIED 

Special Bonus Scheme for Service 

Engineers — Reducing to: 

12"— 87f6; 1 4"/ 17"— 97'6; 21"— I47'd 

FREE Pass, transit & Ins. anywhere in British 

Isles or N. Ireland (12 months' guarantee). 

ALSO FULL RANGE OF VALVES 

(Guaranteed 12 months) 

SABRINA C.R. TUBE CO. 

Electron Works, North Bar 

BANBURY, OXON 

Telephone 2393 



YOUR CAREER /. 
TELEVISION? 

Big opportunities and big money await the qualified 
man in every field of Electronics today — both in the 
U.K. and throughout the world. We oiler the finest 
home studv trninincr for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS. (Tech- 
nicians' Certificates); [he Grad. Brii. l.R.E. Exam.; the 
RADIO AMATEURS' LICENCE. P.M..G, Certificates; the 
R.T.E.B, Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam, successes. We are the only privately 
run British home study college specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 2 
RADIO HOUSE, READING. Berks. 

Weoie send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

, Please 

7.64 



BRITISH NATIONAL RADIO SCHOOL 



BUY QUALITY 
AERIALS 

at 

THE RIGHT 
TRADE PRICE 



■g Take a took at our trade prices ■ 
BAND I, III, & COMBINED AERIALS 

Boxed in lots of six 
BAND I 

3 Element Senior. Head only with clamp... 

3 Element Senior. Chimney Mounting 
Complete 

4 Element Senior. Head only with clamp 
4 Element Senior. Chimney Mounting 

Complete ... ... 

BAND III 
3E Wall or Universal Clamp Mounting 
5E Wall or Universal Clamp Mounting 
6E Wall or Universal Clamp Mounting 
8E Wail or Universal Clamp Mounting 
I0E Wall or Universal Clamp Mounting 
Twin 5 Head Only with Universal Clamp 
Twin 6 Head Only with Universal Clamp 
Twin 8 Head Only with Universal Ciamp 

BAND I & 111 COMBINED 

Dipole + 3 Loft Mounting 

Dipole + 5 Loft Mounting 

Dipole + 3 Chimney Mounting Complete 

Dipole -i- 5 Chimney Mounting Complete 

Dipole + 7 Head Only with Universal 

Clamp 
Dipole + 7 Chimney Mounting Complete 
H 4- 5 Head Only with Universal Clamp 
H -f 5 Chimney Mounting Complete 
H + 7 Head Only with Universal Clamp 
H + 7 Chimney Mounting Complete 
H -{- 9 Head Only with Universal Clamp 
H 4- 9 Chimney Mounting Complete 
H 4- Twin 6 Head Only with Universal 

Clamp 

H -f Twin 6 Chimney Mounting Complete 

Write for our illustrated catalogue, which 

lists full range of aerials and products at 

highly competitive prices, to: 

ELCOT LANE, MARLBOROUGH, Wilts. 

Telephone: Marlborough 657/8 



48'- 

89 '6 
56'3 

98 <9 

15*9 

I9'6 
22'- 
29 '6 
35 '9 
39'6 

43 '6 
50'- 

I0'6 
11'e 
27 '3 
29 '9 

22'3 
32 '3 
32'- 
42'- 
34 '6 

44 '6 
37f- 
48 '6 

57 f9 

112 '6 



Prices quoted apply to England, Scotland and WalM. 
Agent* for Northern Ireland are: Caldarwood 4 
Hamilton, 86a Scotch Street, Dungannon, N. Ireland. 
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ARE YOU TRAINED FOR 

1965 1 1966 7 1967 t 

WIH a ato initio n or new techniques in Electronics replace you one day? 

DOK'T TAKE CHANCES WITH YOUR FUTURE- DECIDE THAT 
YOtT ARE .GOING TO BE THE WAS IN DEMAND! 
Hever before in history ha* it been (so e&sv and go inexpensive to train for a 
rewarding career in Electronics. Rmlio and Television! 

SIM-TECH NOW OFfER THREE EXCLUSIVE HOJtE TKALSIMi 

COURSES. 

Anyone can afford these fimaxinp courses — anyone can understand this practical 

training — No romp Heated nmtliematica to hold you back — No old fashioned. 

obscure explanations to fniHtntle youl 

The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE — Early lessons make fmifLamctitala clear even to the beginner while other 
lessons will give you i he prsct ical 'know-how" of an expert! 

Compares favourably with ■Bote courses costing very much morel By creating 
a mass market through large volume gales anil eliminating individual letter 
writing we are able to pass on these savings directly to you! 

Each course is printed on extra large quarto siic Shetta and bound Into one 
manual to simplify baiiiilmL' anil distribution- 
Please select the conrsc roost suitable lor your requirements from the following: 
No, 1. RADIO COURSE, Fundamental facts — Electrons — Conductors and 
insulators — Radio Batteries — Circuits — Magnetism- — Ohm's Law — Eesislor 
Colour Code— -Chart — ■ What resistor to use — Electro-Magnetism — Electro- 
magnetic Induction — Self induction — Radio Frequency Inductances — Capacity 
Conpfing — I.F. Transformers — Radio Colls — Ttadio Capacitors — The Farad — 
Dielectric — Capacitor Colour Code— Alternating Current Theory 4 Filters — 
Reactance and Reeistancc^Oharts to calculate Capacity Frequency and 
Inductance — Handy Tudlo Formulae — Practical Aspects of Radio Servicing — 
Radio Ta Ives— Transistor Theory — X Type Germanium — P Type Germanium — 
Diode Action— Transistor Action — D.C Stabilization- — Transistor Bias Adjust- 
ment— R.F. Amplifii-ai ion— Superheterodyne Principle!! — A.V.C — Power Sup- 
plies—Meters — Multitcslera and Valve Testers — Point to Point Servicing — 
Signal Generators and Bicrnnl Tracers — L'sing an Oscilloscope for Servicing — ■ 
Alignment — Amplifiers and P,A. Equipment— High Fidelity— Advantages of 
Inverse Feedback — Speakers— i'rc<i gen. y yfudulaiaon — How to Obtain Radio 
Jobs. Price for the complete course. ONLY SSf-. Plus postage 1(6. 
Bo, 2. ELECTRONICS COURSE. Includes most of the above iesEons plus L.C. 
and E.CombS tied Circuit* Resons nc4 Pbatioawnon — Behaviour at Resonance — 
How Meters Work— Making a Voltmeter — Ohm meter Connections— \ alves — 
Electron Behaviour— Trl ode — Characteristic Curves — Power Supplies — Audio 
Amplifiers — Microphem-H — Resistance Coupling- — Obtaining Grid Bias — 
Push Pull and Parallel — -Phase Inverter Circuit — "Radio i-'rscfuency Voltage 
Ampliners — I.F, and Multlband Colls— Detection — Beceiver Circuits — Results 
of Frequency Miiir.g — AAl.'. — Electronic Oscillators— Quartz Cry'*ials — 
Radio Transmitter Circuits — Modulation and Tuning — Lines Antennas and 
Radiation — Test Equipment L'sing Meters — Electronic Test Equipment — 
Thyratrous — Phoio-t • II Equipment — Hadio Compass — H.F, Heating — 
Electronic Shaping Circuits — Electron Microscope — Electric Strain Gauges — 
Inter-Communicators — Radio Servicing Techniques — Servicing Printed Cln.ul Is. 
Price lor the complete course. Only 39/6. Plus postage 1/6. 
Graduates ol the Eleclronics Course can Quality lor a certificate — details lent 
with each order. 

H«. 3. TELEVISION COURSE, Effect of Mis-adjusted controls— Pictures of 
variotis f au it s — SefvtM adlustmcnta — Drctiit Faults Indicated by a Poor 
Pattern — Finding Bad Valve; Ipy observing Picture Faolts — Separate Channel 
U. System — Tntercanier I.F. System— Negative Picture — Interference — 
Antenna Principles and Practices — l'. H.F. TransrtcsslDr: Linos — Facts About 
the T.V. signal to Helj> yr.u In s.n ice "Work— Synchronizing Separators— T.V, 
Interference Aids — AH nliom Cm funic Rut Timet — Explanation of T.V, Circuits 
— Video Detector — Video Amplifier — D.C. Restorer Circuit— Automatic Gain 
Control Circuits — Otcl listers netb'i-tion Coils — Automatic Frequence Cm it ml 
Circuit!! — Analysis of Stagger Tuned I.F. Receiver — Analvsis of Three Intcr- 
Carrfer Type Receivers — The Vertical Deflection Circuit— The Horizontal 
Deflection Circuit — Waveforms— Schematics of various sections of a T.V. — 
TJ.H.F, Converters and Tuners — T.V, Test Equipment and Alignment — Analysis 
of Various Problems, 

Price tor the complete coarse. Only 38/-. Pins postage 1/6. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
Toumnsi he convinced that this is the best value you have ever seen in Elec- 
tronic, Badio or T.V. Training, otherwise yon can return the course (or have 
your money refunded if sent with order) after you have examined it In your 
own home for a full seven days. 

IF YOU SEND CASH WITH ORDER WE WILL DJCLUDE A FREE 70 PAGE 
BOOK. Tick on the coupon one txiok fur each course ordered with full cash. 
RADIO SERVICING FAULT FINDING BOOK, TELEVISION FAULT 
BOOS- OSCILLOSCOPE BOOK. 

These free books are authoritative, and loaded witb information. Would 
cost at least 57- each If bought separately — by sending cash yon reduce book- 
keeping and other costs which savings w r e' pass' back to yool 



FREE TRIAL OFFER: 



Pay only 5/- per week if you wish. Clip coupon right now for this special offer. 



Please send the follow I nu ciurtci forjr. mil seven oav's trial, 

n No. 1, RADIO COURSE, Q No. 2. ELECTRONICS COURSE 

„ 37/8, Inol. postage, «/-. inol, postage. 

□ No. 3, TELEVISION COURSE. 

37/6, inol. postage. 
(Free trial customers tick only one please). 
I* not delighted. I may return the course post-paid without further obligation 
on my part. Otherwise I will pay cash price OR 5/- weekly until purchase 
price plus a/6 service charge has been paid. 
Q Tick here if enclosing full purchase price. 

Please send me rj FREE. RADIO FAULT FINDING BOOK. 

□ FREE, T.V, FAULT FINDING BOOK, □ FREE. OSCILLOSCOPE BOOK. 
Amount enclosed ft 

I nndersfanrJ that yon will refund Ihis money in full if I am no! 100% satlBBed. 
Overseas customers please send full amount Uncluding Ireland). 

SAME _____ __ 



OUTSTANDING OFFER 
FROM WIREGOMP! 

625/405 LINE TV CHASSIS 

MADE BY FAMOUS BRITISH MANUFACTURER 
FOR U.K. USE 

Switchable time base. Brand new and unused but store soiled 
13 valve plus 2 diode circuit. Designed for 110 electrostatic 
Cathode Ray Tube — will take I7in., I9in., 21 in. or 23in. tube. 
Fitted with bands Ml! Turret tuner — complete with 12 sets 
of coils. AH controls fitted Chassis size: I Sin. high x I Sin. 
wide x Sin. deep. Will receive BBC 2 if fitted with u.h.i 
Tuner. Sound output transformer fitted for 3 ohm speaker. 
For 200 250 v. A.C.'D.C. mains. 

WIRECOMP'S PRICE 17 C NS. 

COMPLETE WITH VALVES AND 
BANDS I Mil TURRET TUNER 

Carriage and Packing I2'6 extra. 



CAN BE SUPPLIED WITH BRAND NEW 17' 
C.R.T. AT INCLUSIVE COST OF 19 GNS. 

Carriage and Packing 17^6 extra. 



WIRECOMP ELECTRONICS 

378 HARROW ROAD, LONDON W9 

TEL. CUNNINGHAM 9S30 

Hours of business? 9 a.m. 1o 6 v,m. Open all day 

Saturday. Opposite PaiMineiim Cipjipral Hospital. 

Buses 1SB and 36 pass the door. 



FREE TUBE EQUIVALENTS CHART 
will be sent on receipt of S.A.E. 

BRAND NEW THROUGHOUT 
excepting glass 

I2in £4.10.0 Kin. ... £5. 5.0 

IS-17in. ... £5.15.0 l9-2Itn. ... £7.15.0 

23in. ... £12.10.0 

New Silver Screen and Aluminising. All makes 
Milliard, Mazda, Emiscope, Cossor, Brimar, 
Emitron etc. 

REBUILT MULLARD AND MAZDA 
TUBES 

I2in £3. 0.0 Kin. ... £4. 0.0 

I5-I7in. ... £4.10.0 21 in. ... £6.10.0 

All Tubes Fully GUARANTEED 12 MONTHS. 
Dispatch same day. Cash with Order. Carriage 
and Insurance 10/-. 

Wholesalers of Tungsram and R.F.T. Valves. 

S.T.S. Ltd. 

35 POUND STREET, CARSHALTON, 
SURREY 

Telephone: WALLINGTON 9665 
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made, is the Defiant 9A50 and 9A51, the sound i.f. 
stage of which is shown in Fig. 14d. 

Sound Detectors 

Sound detectors used at one time to be mainly 
sections of double diode valves, such as the EB91, 
6AL5, D77, 6D2, etc, or one diode of a com- 
bination valve such as the DH77 or EBF80. Then 
there was a swing to crystal diodes, OA70, OA81, 
GEX34 and so on. Now, with the incorporation 
of f.m. detector circuits, the double-diode is again 
obtaining preference. 

Fig. 14 — Methods of neutralising frame-grid i.f. valves: 
a (below) by common r,f. decoupling; b, by phase-linear 
choke from suppressor grid to chassis; c (right) by common 
d.c. load and r.f. decoupling, anode and screen grids; 
and (d) the Defiant 9AS0 circuit. 




Principal fault with the older models was 
deterioration of the high value load resistor, or 
the resistor from h.t. which provided bias. An 
example is the HMV 1918, where the EB91 has 
a 3-9MH anode load, which can increase to 10MS1 
and cause distortion and intermittent sound break- 
through. Loads on TV sound detectors tend to 
be lower than on radio receivers, with smaller 
reservoir capacitors, because of the higher fre- 
quency i.f. 

A circuit which shows a combination of valve 
and semiconductor in the detector /noise limiter 
stage is the Decca DM1, DM3. DM4 and DM5 
sound strip. The stage is illustrated in Fig. 15. 

It will be noted that the detector is a crystal, 
the load is only 50kJl and the reservoir capacitor 
47 pF. A fault that has occurred here was hearer- 
cathode short circuiting of the valve with conse- 
quent distortion that aopeared to emanate from 
the output stage. (There were other faults, 
actually in that stage, as we shall note.) 

The favourite trouble with the semiconductor 
is the noise and distortion that can occur when it 
develops a low forward resistance. This is aggra- 
vated when a bias is aoplied through a high value 
reliance from the h.t. line. 

A typieil circiri wtvc'i emoloys two semicon- 
ductors, a crystal for detector and miniature metal- 



type for noise limiter (series-type), is the Cossor 
948, 948F range, with only slight variations in the 
wired versions, 945 B and 949. Note that W6 is 
fed from the h.t. tapping on the sound output 
panel, via two resistors which are on the i.f. 
panel, as is the detector and its associated com- 
ponents. The harness wiring goes via the top 
run, taking in the variable resistor used for setting 
the sound limiting, and acting, in effect, like a 
top-cut control. 

First clue that this is a noise limiter fault is 
the lack of control by R60. The rectifier W6 




is easily short-circuited to prove the fault, and, 
indeed, many sets must be operating with that 
" temporary " short-circuit left in place. 

From Fig. 15, a further point may be noted. 
With a series interference limiter, if there is some 
doubt about the fitting of a crystal in either posi- 
tion, an inspection of the circuit will reveal that 
the diodes are in opposition. This is the most 
common type of circuitry, but before we go round 
gaily short-circuiting diodes, it is as well to note 
that alternative circuits have been used. 




AjSC-* 



Fig. (5 — Decca DM4. etc., detector and noise limiter. 
using both thermionic valve and semiconductor diode. 
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One of these was the Dickert noise limiter, 
which shunted the detector, biased to conduct on. 
noise pulses, shunting the signal. Another form 
was the limiter placed later in the circuit, for 
example, between driver and output valve, as in 
some Ferranti receivers. 

The a.g.c. circuits are generally quite simple, 
and the faults much as can be expected on radio 
receivers. One example is the difficulty of an 
over-biased sound i.f. valve, the result of the feed 
resistor in the a.g.c. line going open-circuit. 
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Fig. 1 6 — Typical sound output stage (Ferguson 306). Note 

tapped cathode bias, correction components across output 

transformer primary and 30pF compensating capacitor 

from anode to control grid of pentode section. 

Faulty decoupling causes a similar effect on the 
Murphy V410. The effect here is that applica- 
tion of the meter to the circuit apparently clears 
the fault. (It is a general rule that only a high 
chms/volt meter should be employed around the 
a.g.c. circuits.) This fault was met with on the 
Marconi VT157 and associated models, where the 
a.g.c. is fed to the sound i.f. valve via two 1MH 
resistors, and the link between these on the tag 
strip adjacent to the valve opens. 

Other intermittent faults can be found on these 
sets which use a basic printed circuit and a multi- 
tude of wired links and component boards — 
almost as if the designer woke up in the night 
with an after-thought that just screamed to be 
incorporated in the finished receiver. 

The driver stage, often a triode portion of a 
multiple valve, such as the PCL82, 83 or 85, and 
now the PCL86, has one peculiarity. The anode 
load is usually quite high, and there is too often 
a tendency to fit a resistor that is just within 
tolerance. This goes even higher, with a resultant 
hum, noise, and weak audio. The grid load is 
also commonly high, often as much as 10MO, and 
although there is not the strain on this com- 
ponent due to current flow, under normal condi- 



tions, there is the possibility of damage if a valve 
has developed a fault, or if soldering has been 
clumsy. The dimensions of modern components, 
plus the restriction of lead length when they are 
mounted on printed circuit boards, gives rise to 
this kind of fault. 

Where the driver section of a common output 
valve such as the PGL83 has a bias tapping of 
the cathode resistor taken to a point on the 
pentode bias resistor, as in Fig, 16, a faulty 
decoupling capacitor will cause a quite alarming 
howl due to the positive feedback. 

Typical of this type of circuit is the Ferguson 
306T. Remember, when replacing the resistors, 
that the lower resistor has to take the common 
current of both valve sections. An example of the 
use of a small resistor which quickly suffers if a 
valve develops a fault is the 1200 cathode bias 
for the pentode section of the PCL86 sound out- 
put valve in the KB VV10 later models. 

One disturbing factor that may be met in some 
Philips, Stella and associated makes, is the 
apparent absence of a cathode bias resistor! In 
the Philips 19TG112U, a short-circuit in CI 07, 
which is a 10>F section of a triple electrolytic, will 
cause overheating of the resistors at the top of 
the i.f. panel, and the 330H which feeds h.t. to 
the sound output transformer may also be found 
absent — or, more accurately, rolling about in the 
bottom of the cabinet. This is the result of melt- 
ing solder and the position of the resistor. This 
also happens to the 300O, 1 watt resistor just 
above the PCL83 in the Stella 1033A. 
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Fig. 17— Alba 988; volume control varies bias applied to 
sound i.f. amplifier grid. The negative bias voltage is 
derived from the control grid of the line output valve. 
Fixed a.g.c. is applied to the cathode of the common 
i.f. amplifier. 

The cathode bias circuit of the 17TGI00U is 
worthy of reproduction, and may be seen, with 
the frills omitted, in Ftg. 17. The peculiarity here 
is that a fault in the volume control, which causes 
it to go open-circuit puts a high positive voltage 
on the grid of the PCL83. Applying the meter 
again tends to reduce the fault condition, and the 
first suspect is the 0-01 5,uF coupling capacitor 
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from the anode of the triode section. The valve 
tends to glow red and the sound becomes first 
strangled then practically non-existent A look at 
the circuit shows that the biasing of the whole 
sound channel is inter-dependent. 

Another feature of this circuit is the derivation 
of h.t. supply from various sources, and the odd 
results when failure occurs in apparently unrelated 
pans of the circuit. For example, the anode feed 
of the driver section comes from the boosted h.t. 
line, the anode of the pentode receives its voltage 
from the main h.t. line while the i.f. valves get 
their supply via a further 4711 resistor. In the 
19TG and some Peto Scott models, the output 
stage has a separate line and a fuse just above 
the PCL83 affords protection. Tracing the circuit 
with no reference means dodging from board to 
board, following the h.t. trail. 

The incorporation of " slow-warming " circuits, 
etc., and the derivation of bias from, for example, 
the line output stage, can lead to complications. 
Typical of this kind of circuitry is the Alba range, 
especially the 766 and 988. A fault that puts 
uncontrollable sound about one's ears when the 
set is first switched on may well be a low emission 
fine oscillator! 

The volume control of the latter model is in a 
remote control section, with a bias voltage from 
the line output valve variably controlling the grid 
bias of the second sound i.f. valve. A fault in the 
line output stage removes this bias and allows 
the sound i.f. valve to over- run. 

The 766 has its volume control, bypassed with 
a 50nF electrolytic, in the cathode of the second 
sound i.f. amplifier, with the positive voltasc 
obtained from a potentiometer across the 180V 
h.t, supply to this and the output stage. The first 
i.f. stage in the sound channel has a separate 
source of supply, common to the vision strip and 
time bases. 



Another common Alba model, the 655, has the 
500k volume control as grid load for the triode 
section of the PCL83. The cathode conditions are 
as we saw in Fig. 16. As this volume control is 
the plastic spindle and knob type, held together 
by a spring clip, some intermittent hum troubles 
can occur at this point. Intermittent increase in 
the residual hum may be caused by a leak develop- 
ing in the 47pF correction capacitor from anode 
to grid of the pentode section of the PCL83. 

This article began with the observation: "What 
is there to say about the sound channel?" The 
foregoing notes far from completely exhaust the 
subject. We have had no space to discuss the 
curious circuits whereby the constant current 
characteristics of a pentode output stage arc put 
to use in controlling other functions, such as focus, 
not to mention the "obvious" sound faults of hum 
caused by electrolytic failure. The latter fault, on 
a television receiver, is usually accompanied by 
vision defects, as, for example, when the 10 
resistor across the frame coils of the HMV 1910 
goes open-circuit, or when the common electrolytic 
of the Dccca DM45 develops an inter-section leak. 
But these faults will be self-evident. 

Let us conclude with one remotely caused fault 
that can be tricky at first. A whistle super-impnsed 
on the sound, much as harmonics of the line 
radiation of a television receiver beat with the 
?00 kc s Light Programme of a radio signal. This 
is the clue, and on one receiver, the Murphy 430. 
this has hapocned at times because the anode 
decoupling of the U191 has gone open-circuit. 
This is a O.Ol.-iF, 450V working canacitor. In 
other circuits, a l.OOOpF may be found decoupling 
the take-off line that supplies the h.t. for the 
sound section of the receiver, and this should be 
suspected if line breakthrough is diagnosed. 

PART 4 WILL APPEAR NEXT MONTH 






A STABLE PULSE GENERATOR 

—continued from page 446 

to the valves, nor to d.c. connections — for example, 
to the pulse amplitude control. Capacitors should 
be of the non-inductive variety, of mica, ceramic or 
silver-mica as indicated by the capacitance value. 

When carefully constructed the instrument has 
the following performance. 

Input triggering signal 50mV. minimum wave- 
form unimportant; frequency up to 15kc/s for 
longer pulses to 150kc/s for shorter pulses. For 
frequencies below 200c /s the shortest pulses are 
barely visible on a normal oscilloscope, since the 
rise-time is so short. 

Pulse width - from 50nS to 2:tS. 

Pulse rise-time - less than 12nS. 

Pulse fall-time - less than 20nS. 

Pulse amplitude - about 8V max. into 7511 cable, 
a little higher into 100O cable. 

Output polarity - positive or negative. 

Pulse delav related to triggering pulse output: — 
in steps of 0," 0-25, 0-5, 0-75 and 10uS. 

Sync pulse: — 12V max. positive polarity, into 
10k; rise and fall times less than l,i<S (normally 
about 0~6uS). 

Pulse width, rise-time and fall-time are unaffec- 
ted by variation of mains voltage, but the maximum 



output pulse amplitude is affected slighdy. 

A few practical points about construction are 
worth noting. The valve type EA50 is specified as 
limiter and pulse amplitude control, and it was 
found much better in the prototype than the type 
F.B91. Owing to the fact that the inductance of a 
delay-line per unit length falls off towards the ends, 
the 50nS position on the anode delay-line may not 
be found to be very accurately located. It may be 
better to label this position " 40nS " rather than 
" 50nS ■*. 

The potentiometer affording amplitude control 
(15kli) should be selected to have as nearly true a 
zero as possible, otherwise it may not be possible 
to reduce pulse amplitude to zero. Care should be 
taken in this part of the circuit to minimise stray 
capacitances, otherwise pulses may still appear at 
the output even if the control potentiometer zero 
is above reproach. 

The inductance of wiring should be reduced to 
the minimum by using the shortest possible leads. 
This avoids stray couplings, which can be a 
nuisance in any v.h.f. circuit, but is absolutely 
necessary if " ringing " on fast leading edges is to 
be avoided. Grid stoppers are of very little help and 
have not been included as they tend to degrade the 
E v« .j of the pulses a little, as might b« 
expected. 
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THE camera to be described is complete in 
itself and does not require a pulse generator 
or other similar equipment. The vision output 
is positive composite at about one-thir- 1 of a volt 
peak-to-peak, the only extra equipment needed 
being a TV monitor which will take a vision line 
feed. 

Only a short length of coaxial cable can be used 
between the camera and monitor; however, a 
combined aperture correction amplifier and IV 
vision distribution amplifier can be used for longer 
cable runs up to 1,000ft. Aperture correction is a 
refinement to the video bandwidth response to 
correct for the vidicon electron beam diameter at 
the tube target and involves a boost at frequencies 
around 2Mc/s and above, giving crisper pictures. 

For ease of description the camera will be 
divided into three sections: power supply and tube 
requirements, video amplifier and timebases. 



The Power Supply 

Power requirements for the camera unit are as 
follows : 

+ 300V at about 8mA 
-100V „ „ 1mA 

— 25 V „ „ lrOmA 

— 6-2V „ „ 20mA 
6-3V a.c. at 0-6A (vidicon heater). 

All the above supplies are obtained from one 
transformer Tl (see Fig, 1). One tapped winding 
is used to supply the two low-current, high- voltage 
rails from the half-wave rectifiers MR1 and MR2. 
Note that since capacitive smoothing is used the 
transformer a.c. voltages are 100V r.m.s. and 230V 
r.m.s. only for the — 100V and +300V ratio 
respectively. 

The —25 V supply also uses half-wave rectifica- 
tion by MR3, again the ax. output is 35V r.m.s., 
although nearly 50V d.c. are across C5, the 500/tF 
smoothing capacitor. R3 drops this voltage to 25V 
required by the timebases. C6 is a 2,000/tF 
capacitor and provides the very low power supply 
impedance necessary to drive the scanning circuits. 

The — 6-2V for the video amplifier is obtained 
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from a Zener diode MR4. which provides a 
stabilised voltage similar to a neon stabiliser. 

Vidicon Tube Supplies 

The vidicon camera tube requires the following 

voltages : 

The anode runs with +300V which is obtained 

via an RC smoothing network; current taken is 
only in the order of tens of microamps. 

The supply to the wall anode is made variable 
from about +40 to +300 by VR3 and focuses the 
electron beam on to the target. This focus voltage 
depends on the magnetic focus field from the focus 
coil. The greater the magnetic field the higher the 
focus voltage for correct focus and also, inciden- 
tally, the more scan power required to scan the 
target mosaic. 



THE C 



Resistors: 

Rl lOkQ 



68k Q 
SOU 5W 
Ik^W 

I ook n 

I00kn 
1 00k fi 
ISkii 
68k Q 
RIO lOOkO 
RM 39k n 
RI2 270kQ 
RI3 1 00k Q 
RI4 lOkQ 
RI5 270k Q 
All £W except 



R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 



KI6 

RI7 
RI8 
RI9 
R20 
R2I 
R22 
R23 
R24 
R2S 
R26 
R27 
R28 
R29 
R30 
R3I 
where 



Ikn 

loon 
i ska 

270k n 

Ik J 
4711 

Ikn 

lOktl 
4*7kn 
270k n 

Ikfl 

loon 
i ok a 

2-7ka 

27k a 

27k£i 
otherw 



R32 470 D. 

R33 i oo a 

R34 IkQ 

R35 3-9kn 

R36 lOkfi 

R37 I80kn 

R38 I k.Q 

R39 8-2kn 

R40 I00kn 

Ml 270 n IW 

R42 I0kn 

R43 8-2kil 

R44 3-9kn 

R45 I0kn 

R46 i son IW 

R47 39QiW 
ise stated 



Potentiometers: 

VRI Ikn carbon, miniature pre-set 

VR2 I00kn £W carbon, linear 

VR3 I00kn iW carbon, linear 

VR4 I00kn |W carbon, linear 

VR5 500n carbon, miniature pre-set 

VR6 S00n carbon, miniature pre-set 

VR7 50011 carbon, miniature pre-set 

VR8 SOOn carbon, miniature pre-set 

Inductors: 

LI High impedance focus coil for vidicon 
L2, 3 Low impedance deflection coils for vidicon 
(F.S.T. Electronic Consultants Ltd.) 
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The vidicon is scanned orthogonally, i.e. the 
electron beam always lands on the target perpen- 
dicularly to the plane of the target. This 
orthogonal scanning is achieved by putting a focus 
coil over the scan coils. 

The cathode is normally earthed but in this 
circuit is fed with positive frame blanking pulses to 
cut off the beam during the frame flyback period. 

The grid is variable from — 100V and VR2 is 
used to increase or decrease the beam current of 
the vidicon. Negative line blanking pulses are also 
coupled to the grid and suppress the beam current 
during line flyback. The frame and line suppres- 
sion of the vidicon beam during flyback periods is 
most important, otherwise whole or partial 
discharge of the target visual image might occur 
during the beam flyback. 

The beam current of the tube is always set as 



low as possible while still completely discharging 
the picture white highlights (picture whites on the 
target require the most electrons to discharge 
them). The greater the beam density the poorer 
the focus, thus giving poorer definition. 

The target or mosaic is variable (via VR4) from 
to +75V; the supply itself is stabilised by a neon 
V2. A two-stage RC smoothing network is used 
to completely decouple the target itself from any 
stray voltage variations. This precaution is neces- 
sary because any fluctuating voltage at the target 
will be amplified together with the video signal, 
in the video amplifier, and be seen on the picture. 

Rll is the target load and is coupled to the video 
amplifier via CI 2. 



Video Amplifier 

The tube output is a current source output, hence 
the output voltage depends on the load impedance. 
The load impedance is made up of Rll, R14 and 
Trl input impedance, all in parallel. This 
impedance will be about 5kfi, A typical tube 
output current on peak whites is 0-1/iA, so that 
the vidicon output voltage will be approximately 
OomV. The white output voltage will be negative 
with respect to the picture black, i.e. a negative 
video output. This will require an odd number of 
phase reversals of the video to provide the standard 
positive video output. 
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Capacitors: 

CI %F electrolytic 450V 

C2 %F electrolytic 450V 

C3 \6ftF electrolytic 250V 

C4 0-l/iF polyester 150V 

C5 SOO^tF electrolytic 50V 

C6 2,000/tF electrolytic 25V 

C7 5,00%F electrolytic 6V 

C8 0-l/iF polyester 400V 

C9 0-l/xF polyester 400V 

CIO 0-lfiF polyester 400V 

CM 0-I/i.F polyester 150V 

CI2 0-I^.F polyester 150V 

CI3 I6^F electrolytic 1 0V 

CI4 I 6/aF electrolytic 10V 

CIS I, OOOpF disc ceramic 

CI6 16/aF electrolytic I OV 

CI7 I, OOOpF disc ceramic 

CIS F&*F electrolytic 10V 

CI9 I, OOOpF disc ceramic 

C20 l6j»F electrolytic 10V 

C2I 0-S>F electrolytic 25V 

C22 0-lfxF polyester 150V 

C23 I6/*F electrolytic 10V 

C24 16/xF electrolytic 60V 

C25 125/iF electrolytic 25V 

C26 l6jtF electrolytic 60V 

C27 1 ,000/iF electrolytic 15V 

C28 0-OI/iF disc ceramic 

C29 3, OOOpF disc ceramic 

C30 1/iF polyester IS0V 

C3I 64,tF electrolytic 40V 

C32 64/iF electrolytic 40V 

C33 16/xF electrolytic 10V 



Transformers: 

Tl Mains transformer. Tapped primary. 

Secondaries: 0-IOO-230V 1 0mA; 0-35V 

200mA; 6-3V 0-6A. (F.S.T. Electronic 

Consultants Ltd.) 
T2 Line blocking oscillator transformer 

(Radiospares L.B.5I) 
T3 Frame blocking oscillator transformer 

(Radiospares F.B.5) 



Diodes: 
MRI 

MR2 
MR3 
MR4 
MRS 

MR6 



Silicon 250V 500mA (Radiospares REC5I) 
Silicon 250V 500mA (Radiospares REC5I) 
Silicon 200V 500mA (Lucas DD003) 
Zener (G.E.C. SX62) 
Germanium (Mullard OA86) 
Silicon 50V 500mA (Lucas DD00O) 



Transistors: 

Trl OCI7I (Mullard) 

Tr2 OCI7I (Mullard) 

Tr3 OCI7I (Mullard) 

Tr4 OC45 (Mullard) 

TrS OCI7I (Mullard) 

Tr6 OC45 (Mullard) 

Tr7 DTI 520 (Lucas) 

Tr8 OC45 (Mullard) 

Tr9 DTI 520 (Lucas) 



Valves: 
VI 

V2 



I in. vidicon. second grade (F.S.T. Elec- 
tronic Consultants Ltd.) 
Miniature neon (Radiospares) 
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Fig, I— Circuit of the camera power supplies. 



A three-stage amplifier was chosen (comprising 
of Trl, Tr2 and Tr3). giving a total gain of about 
50dB or 400 times voltage gain and is shown in 
Fig. 2. The three-phase reversals at each stage will 
provide the normal positive video waveform at the 
output. 

The vision part of the composite output will 
only he approximately 0-2 V, which is a little short 
of the normal 0-7V of a IV composite signal. It 
was decided that the output Would be sufficient 
for most needs; further amplification would require 
two extra stages in order to keep the phase correct. 

The three stages are all very similar in design 
and examination of Trl circuit will suffice. Simple 



d.c. stabilisation is provided by R15 coupled 
between base and collector. High-frequency boost 
is provided by the emitter resistor R17 and capaci- 
tor CI5. This form of compensation is used on all 
stages and provides both aperture correction and 
equalisation for the capacitive loading on the tube 
output load. Trl stage is decoupled from the 6-2V 
power rail by R18 and CI 3; this is to ensure ampli- 
fier stability and provides a very low voltage for 
the first stage to minimise noise generation in this 
transistor. 

Tr4 has negative frame sync pulses coupled into 
its base and in turn is coupled to the emitter of 




Fig . 2 — The video amplifier circuit. 
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Tr3. The frame sync pulse switches off Tr3 
during the sync period, VR1 varies the bias on Tr3 
and this varies the standing current through Tr3. 

Negative line sync pulses are resistively mixed 
at Tr3 collector and combined with the signal 
current from Tr3 to form the composite video 
signal current from Tr3 to form the composite 
video signal. The sync pulse amplitude can be 
varied by adjusting the setting of VRI which 
and this varies the standing current through Tr3. 

MR5 couples the output from Tr3 collector load 
to R28, the sync bottoms are clipped level and to 
the correct amplitude controllable by VRI. After 
mixing and clipping the video is then coupled by 
C20 to the base of the output emitter follower 
Tr5 which provides a low output driving impe- 
dance. This output can then be coupled through 
a short length of coaxial cable, left unterminated, 
to the video monitor. 



efficiency diode of the normal TV line scan circuit. 

The line deflection pulses from C31 are used 
as beam blanking pulses on the vidicon tube grid, 
to blank out the line flyback. They are also used 
as line sync pulses, which are mixed in the video 
amplifier. 

The frame scan circuit is very similar to the 
line circuit. Tr6 is a p-n-p transistor. The trans- 
former T3 provides feedback and the circuit 
oscillates at 50c/s, the frequency being adjusted 
within fine limits by VR5 the frame hold control. 

This oscillator is locked to the 50c /s mains 
frequency, the 6-3V vidicon heater supply being 
used for this purpose. The oscillator need not 
necessarily be locked to the 50c /s supply, but 
if a 50c/ s mams video monitor is used for viewing, 
any mains ripple present on its scan or vision 
circuits would be seen as wriggles rolling through 
the picture. When the timebases are locked to 



Tube heater 
c4 




Fig. 3— The timebases and sync stages of the circuit. 



Timebases and Sync Pulse Generation 

There are two independent circuits, one for 
frame scan and pulses and the other for line scan 
and pulses. The circuit diagram appears in Fig. 3. 

In the line timebase circuit Tr8 is a p-n-p 
blocking oscillator, the transformer T2 provides 
the feedback. The line speed is controlled by 
the variable voltage as set by the line speed control 
potentiometer VR8, The circuit is free running 
and is set to approximately lOkc/s. This type of 
free running oscillator gives a sequential or 
random interlace pulse generating system. The 
interlace generation of sync pulses requires the 
line and frame sync pulses to be tied together 
numerically by a divider chain. 

Tr8 collector output is coupled to Tr9 base 
via C30; Tr9 is the n-p-n power output transistor 
which produces the line scan. The output of Tr9 
collector is coupled to the scan coils via C31, 
this prevents d.c. current through the coils which 
would otherwise produce a shift of the scan area, 
probably right off the target. 

The diode MR6, which is connected across the 
deflection coils, improves the scan efficiency, and 
can be considered the eauivalent of the boost or 



50c/s any distortion is fixed with respect to the 
picture and can be tolerated. 

Tr6 collector is coupled to the scan output 
stage Tr7 which is an n-p-n transistor. Note that 
the emitter of the n-p-n stage is always more 
negative than the collector, which is the opposite 
of p-n-p transistor operation. Tr7 output is 
coupled to the scan coils via the height control 
VR6, and C27 which again is used to isolate the 
scan coils d.c. wise. 

Frame sync pulses are obtained from Tr7 
collector via C28 and R29. C28 is coupled to 
VT4 base in the video amplifier. The frame sync 
pulses are only about two lines wide, i.e. 200 
micro-seconds, and the line sync pulses are missing 
during this frame sync period. The television 
monitor line synchronising is not unduly affected, 
since only two line pulses at the most will be 
missing. 



Coil Assembly 

The most important part of the camera is the 
coil assembly, and poor camera results can often 
be attributed to badly designed coils and assembly. 

The assembly is in two parts: the deflection coJ 
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Lens mount 
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Fig. 4 (above) — A cross- 
section of the coil assembly. 

Fig. Sa (right) — The rear 
Paxolin washer. 

Fig. Sb (below) — Details of 
the tube support disc. 
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yoke, and the tube mount and 
focus coil. Fig. 4 shows a cross- 
section of the whole assembly. 
Note that the vidicon tube is 
supported only at the mosaic 
take-off ring at the front of the 
tube; this ensures a flat optical 
surface to the lens. The deflec- 
tion coil yoke is a slide fit on the 
tube neck, which is its only 
support. 

The camera tube is clamped 
onto the support disc by two 
paxolin washers, held by three 
6BA screws to the disc (see 
Fig. 5). The video is taken from 
the target ring by a phosphor- 
bronze spring pick-up. C4, RI1 
and R12 arc also accommodated 
on the front support disc, using 
stand-off insulators. 

The target of the tube has to 
be well screened from electrical 
pick-up and stray light. This is 
arranged by having another disc 
the same diameter as the support 
disc spaced away from the 
support disc by four pillars. This front disc also 
takes the lens mount and the spacing Is adjusted to 
allow correct optical focusing of the lens onto 
the camera tube. An aluminium band, similar to 
a large capacitor clamp, is fitted round the two 
screen discs to provide complete screening, elec- 
trically and optically, except for the lens mount 
hole. 

A third disc, also with a hole in the middle, 
and the same diameter as the other disc, is used 
to clamp the focus coil between it and the middle 
support disc. The hole in this disc must be large 
enough to allow the deflection coil yoke tube to 
protrude. The rear disc is clamped onto the focus 
coil, using four 2BA pillars between the middle 
and rear discs. There is a slight amount of room 
for sideways movement of the focus coil in the 
mount, and normally this should be mounted 
concentrically with the vidicon, but the sideways 
movement can provide a small amount of scan 
shift if necessary. 

The focus coil is a standard high imoedance 
vidicon focus coil which needs about 25mA of 
focussing current. Impedance of the coil is 
approximately 1 kilohm d.c. measurement. 



Mu metal Screen 

A mumetal shield or screen wrapped round the 
focus coil is highly desirable, to provide magnetic 
screening for the deflection assembly. 

The deflection coils used are standard low 
impedance one-inch vidicon deflection coils and 
can be obtained from several manufacturers. 

The coil assembly is the major mechanics of 
the camera and the electronics can be conveniently 
built around it. Exact mechanical details have 
not been given, since individual constructors will 
have their own ideas and methods of construc- 
tion. 

MORE CONSTRUCTIONAL OFTAILS WILL BE GIVEN 
IN NEXT MONTH'S ARTICLE 
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Unwanted Reflections 



MOST of us from time to time come up 
against the trouble of ghosting on our TV 
sets. Nowadays the London area, with 
many tall buildings going up, is becoming pro- 
gressively over populated with " ghosts ". 

Band I is the chief offender in this respect. 
The aerials for this band are cumbersome and 
do not lend themselves easily to additional ele- 
ments being fitted to increase the front-to-back 
ratio. 

The usual method of approach to this problem 
is to " swing the aerial ", that is to rotate the 
aerial assembly round its axis. The snag here is 
that any movement out of the direct path of the 
transmitter causes a loss of signal strength of the 
wanted signal, and the best position is only a 
compromise between a weaker signal and a weaker 
ghost — a verv unsatisfactory state of affairs. 

Another approach to this problem has been 
made by the writer, and the results were really 
startling. 

For this method, a mobile aerial is a must to 
achieve satisfactory results, also an assistant is 
essential to watch results on a TV set. 

The first move is to get an idea from which 
direction the reflection is coming. This can be 
done by swinging the aerial round its axis and 
observing the maximum signal strength of the 
ghost. 

When this has been established, the aerial 
should be moved bodily along this path i.e. 
cither nearer or farther from the offending reflec- 
tion. Phase differences will then become apparent. 
At one point a black ghost will be observed, and 
by moving the aerial a half wavelength in either 
direction, the ghost will change to white. By 
careful placing of the aerial the shading of the 
ghost can be adjusted until it is more or less 
concealed by the overall brightness of the 
receiver. 

There is no aerial on the market at the moment 
which allows a final adjustment of this nature to 
be carried out easily, but with a little ingenuity 
it can be performed by making liberal use of 
universal clamping brackets and lin. tubing. With 
these items a universal joint can be arranged. 



ELIMINATING GHOSTS 

BY E. SHELLS 



Dipole 



Reflector 



Boom 



® 



if 



5> ® 



-%\- 




Universal 

clamp 




Mast I 



Fig. / — The simple construction of an aerial 
recommended by the author of this article. 

The illustration (Fig. 1) will help to give ideas 
for the construction of such an aerial. 

Troubles like ragging and line tearing caused by 
close images are often minimised to a very agree- 
able extent. 

A lot of patience is required especially if the 
aerial is in an awkward position. Initial tests 
should be carried out in the most convenient 
position available, in order to make the final 
erection easier. 

Phasing will not be changed by moving the 
aerial in the vertical plane, thus by testing imme- 
diately underneath the proposed position an 
approximation of the relative setting can be 
arrived at, without the need to perform repeated 
experiments at a height above ground. ■ 



Sound-only Receiver 

— continued from page 44\ 

the tuner i.f. and the transformers in the sound 
i.f. channel also for maximum sound consistent 
with minimum vision buzz. 

When the receiver is to be used for conveying a 
sound signal to a hi-fi amplifier or tape recorder it 
usually pays to connect the metal chassis to a good 
earth point (note that this is why adequate mains 
isolation is required. Never be tempted to earth 
any equipment which is connected direct to the 
mains supply). Hum can be considerably reduced 
by this means. 

The ordinary volume control will control the 
volume of sound from the loudspeaker but will 



not affect the cathode-follower output signal. The 
level of the latter is independently adjustable by 
the " set level " preset, shown in the circuit of 
Fig. 4. 

The freedom from frame buzz and line -whistle 
is remarkable on a sound-only receiver as described 
and the real high quality of the television sound 
system can be fully exploited through a good 
quality amplifier 

For receiving the sound of BBC-2, of course, a 
u.h.f. tuner will be needed instead of the v.h.f. 
tuner. An f.m, detector will also be needed instead 
of the a.m. detector, and to facilitate changing from 
one system to the other some sort of switching is 
desirable. Suggestions along these lines will be 
given at a later date in these pages. p 
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VICING 

EVISION 



No. 103: G.E.C. BT2155 and BT8149 



By L. Lawry-Johns 



CONTINUED FROM PAGE 418 Of THE iUNE ISSUE 



WITH the fault symptoms of no picture but 
normal sound, turn the brilliance control 
up and if there is no raster listen for the 
line timebase whistle. If this is smooth and even 
it is likely that e.h.t. is being applied to the U47 
e.h.t. rectifier but that the heater of this valve is 
open circuited. 

• If there is no heater glow but there is a high 
pulse voltage to the anode it is reasonable to assume 
this is the case and a new U47 (or U25) may be 



fitted. Quite often this valve may be seen glowing 
blue and again it should be replaced. 

Sometimes the line whisde may be absent or 
faint and the N308 may itself have a purple glow 
indicating that this valve is in need of replacement. 

If however all is well in the line output stage 
and e.h.t. is present at the cr.t. anode, voltage 
checks should be made at the cr.t. base socket. 

The voltage read at pin 10 will depend to a large 
extent upon the sensitivity of the meter employed 




Fig, 4a — The line timebase sect/on of the circuit. 
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as there is a 2-2MH (R83) series resistor. A good 
quality meter should record about 400V. 

If there is no voliage at this point at all check 
C120 O-S/tF- which does tend to short. A replace- 
ment should be rated at 500V or more and a 0-1 '<F 
1,000V can be used if desired. 

The voltage at pin 11 should be about 1 50V and 
that at pin- 2 should vary from — 170V as the 
brilliance is operated. Failure to record this voltage 
should direct attention to the brilliance control 
itself C96 (O-ljuF and R87 (27kfl). 

Check the position of the ion trap magnet on the 
tube neck. If this is firmly in position and has not 
been altered there is no need to alter its position, 
as this may result in confusion when the real fault 
has been located and remedied. 



Line Ho'rf 

If the line hold is at the end of its travel check 
VI 3 (Z329) and R75 (330km. Disconnect or connect 
(as required) R70 which is a lOOkii available to be 
shunted across R73 18kfl. 



Frame Hoid 

If the control is at the end of its travel check VI 7 
B729 and R104 220W2, If the control is not at the 
end of its travel but the locking pulses are too 
weak to hold a reliable picture check CI 05 0-005 "F, 
C104 0-01 AtF, V7 (D77), CI 03 0-01 «F and R95 
68kfl. 




To RS3 
and LOT. 



■ I R105 

R10lilMH VA10O 

-\wwvs/v-i-y\AA 



Fig. 4b — The frame timefcose. 



If the line sync is also weak check R95, C100 
0-5«F, R50 and R53, particularly if contrast is 
lacking. MR2 (GEX35) the video detector should 
also be checked if the sync is weak and contrast 
poor. 



Lack of Heighi 

If the loss is even top and bottom, check R105 
which is a VA1008 thermistor. 

Bottom compression should direct attention to 
V18 (N369), R114 39011 and C116 100wF. If the 
fault persists check C115 0-Q4'*F and if the bottom 
is folded check CI 14 0-1 nF and R114 for conse- 
quent damage. 



White Horizontal Line 

Check V17 and V18. the voltage at pin 7 of V18 
(nearly 200V) and if there is no voltage a this pin, 
the continuity of T4 primary. If these points are in 
order check V17 pin 6 voltage which should be 
about 44V. If absent check the height control 
(RI01 1MH), R105 and C108. 



Weak Picture 

If advancing the contrast or brilliance causes 
the picture to turn negative or the highlights to 
assume a silken effect without 
the picture actually brightening 
it can reasonably be assumed 
that the tube is losing emission 
and is in need of replacement. 

If however the brilliance con- 
trol can be advanced to show a 
bright clean well focused raster 
but the contrast is fully advan- 
cing without producing the re- 
quired tonal values, it can 
usually be assumed that the tube 
is in order. 

In this event the vision i.f. 
valves, MR 2 detector and asso- 
ciated chokes and the video 
amplifier (V6) and resistors R50, 
R53. etc., should be checked. 
This assumes the picture 
although weak is reasonably free 
of grain. If the picture is grainy 
or noisy, however, check the 
aerial input and VI (B319; V2 
(LZ329) if necessary. 



Distorted Sound 

If the sound is weak and dis- 
torted, particularly on a strong 
signal, check R34 lOmH which 
may have " gone high " and 
MR1 (GEX34). Check VII 
(DH77) and R44 220kf> if neces- 
sary and note whether V12 
(N369) is overheated. If it is 










Fig. 5 — Looking at the front of the chassis with the tube removed. 



running into grid current check C68 0-005,uF and 
the valve (VIZ) itself. 

Reduced Volume and Vision Buzz 

If this is not due to incorrect tuning (fine tuner 
should be about midway for maximum volume if 
the oscillator core is set correctly) and the i.f. 
alignment has not been disturbed, check C85 and 
C86 (16 + 32,«F). 

No Sound Signals 

Check VI 1 by replacement and then V10, C84 
and C50, MR1 etc., if there is a slight hum in the 
loudspeaker. If there is no hum at all check VI 2 
and the voltages to pins 7 and 9. If both are absent 
check R67. If this is burned out check C86 and 
V12 for shorts. 

If there is about 180V at pin 9 or more but none 
at pin 7 check Tl primary for continuity, also CSS 
for shorts. If C88 has shorted R69 and R65 will 
probably be found to be damaged. 



Sound on Vision 

If the oscillator coil cores are properly aligned 
maximum sound should occur at approximately the 
mid-point of the fine tuner's travel, without distur- 
bance of the picture. It often happens, however, 
that pronounced interference of the pictures occurs 
on loud sound passages. This is often due to mis- 
alignment of C67 and to an extent C65. These are 
the " Beehive " type rotary capacitors on the left 
side of the i.f. plate. Correct alignment of these 
trimmers is absolutely essential and is best done 
(in the absence of a signal generator) on the 
constant tuning note, where traces of sound -on- 
vision are seen as a constant rippling of the picture. 

C65 should be tuned (with the insulated sleeve 
or trimming toot) for maximum sound and C67 
for minimum interference with the picture. Slight 
adjustment of C65 is permissible to clear any 
remaining traces provided the sound signal is not 
seriously attenuated by such adjustment. L17 should 
not be disturbed. 
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A MONTHLY FEATURE 
FOR DX ENTHUSIASTS 



by Charles Rafarel 



THE DX/TV season for Sporadic F. reception 
seems at last to be under way. and reception 
should now be in full swing once ag.i:n. 
Already, here, good reception has been obtained 
from Poland (Bydgoszcz Ch OIRT 1) and on the 
same channel from Ostrava and the USSR. But 
the " star " performer has been Horby (Sweden F.2) 
which this year has been better than ever. 

Madrid on E2 has also been good, and other 
readers report RAI Italy, from Monte Nercnc la, 
and Monte Penice lb, although so far these have 
not been received here. This only goes to show 
that if your DX pal in another part of the country 
telephones to say such-and-such a station is 
" roaring " in, and you get just nothing, it is no 
good being disheartened. It is just "patchy" con- 
ditions, and your turn will come! 

Mystery Test Cords 

I am receiving a number of reports of 

" Mystery " test cards, and I have seen some 
myself. This always happens after the winter lull; 
stations are Found to have altered their test cards 
in some cases, and m other instances we find that 
we have a new country, 

I would like to ask already established DX-ers, 
that if they see any "new" cards, please write to me 
via Practical Television with details, so that we 
can try and sort them out! An example of what I 
have in mind is the Test Card of the Telefis Eireann 
type reported on Ch. E3, and not emanating from 
the Gort transmitter in Eire, via the CCIR trans- 
mitter. Does anyone know anything about this one? 

We can help each other a good deal in this way. 
Last month we mentioned reception by Mr. Mac- 
Namara in Dublin of a " mystery " Union Jack 
motif on his local signal. Mr. J. W. Graves of 
Liverpool suggests that it is the closing caption 
used by 1TA Preccli on the adjacent DS channel. 
Mr. Graves who can view Preceli knows this is 
used and his explanation fits the case. 

Band U DX 

This month I want to mention something that I 
hope may be of special interest to our more 
experienced DX/TV readers. I refer to the possi- 
bilities of DX/TV reception in Band II, since the 
USSR and Italy use this band on channels OIRT 
3, 4 and 5, and Ic. 



iiand 11, trom time to time, under exceptional 
reception conditions, affords Sporadic E reception 
for TV signals, and I have heard f.m. sound signals 
from Italy in Band II, but more important is that 
other amateurs have picked up TV images from 
both USSR and Italy in this band, 

I have not, as yet, had any TV on Band II, but I 
felt that one should get organised, and this is what 
has been done here : I managed to acquire a 
Russian made turret tuner which filtered its way 
westward via Czechoslovakia! It is curious to 
note that its design is exactly the same as a well- 
known British make — which came first, the chicken 
or the egg? 

This luner, with biscuits for all USSR channels, 
including those in Band II, has a low impedance 
output which has been linked to the vision strip of 
a Bush TV62 receiver via a switch, and now a 3- 
clcment aerial array and preamplifier have been 
installed. We only wait for good conditions. 

The interesting point is that on changing the 
Russian biscuits for standard British ones the set 
continued to work well on British channels. This 
gives food for thought, for all we need to do if we 
have a British turret and want to try for Band II 
TV is to rewind the biscuit coils. This is relatively 
elementary except for assessing the number of 
turns on each coil, and though we can do it experi- 
mentally by reference to the f.m. band, if any 
reader would like to know the exact answer I will 
be pleased to " fillet " the USSR tuner for details. 
I hope I do not end up in the Siberian Salt Mines 
for infringement of Russian patents! 

It may well be that for Band II results we may 
not have to rely on Sporadic E propagation alone. 
It would seem from my own Italian f.m. sound 
reception that this arrived via the Troposphere, as 
it did not have the usual Sporadic E flutter. 



General Note: 

For the beginners, now that the season is under- 
way, may I again suggest that they either leave their 
receivers running on, say, E2 or Rl channel or 
carefully note any traces of patterned interference 
on BBC domestic viewing channels. 

Just a word about DX reception and logs, It is 
a distinct advantage to keep an accurate log of 
reception, noting in particular details of test cards 
and times; this is useful on a future occasion for 
checking if a certain station is on the air. 

Some" of our ex-SWL types may feel that they 

have only to rush a letter off to receive confirmation 

of their DX reception from the station of origin but 

—continued on page 471 
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PART 4: MURPHY MODELS 



By H. Peters 



THIS month we deal with Murphy Receivers. 
Three main basic chassis arrangements have 
been produced in the period under review, 
and these have been incorporated in a number of 
different cabinet stylings. 

To find the instructions applicable to your own 
set, look up its model number (stamped on the 
cabinet back) in the index, and read the detailed 
instructions in the text for the basic chassis 
removal and tube replacement given in adjacent 
columns, together with the numbered notes also 
applicable. 

The provisional instructions for the V849 can 
also be used in conjunction with the current 1963 
Bush range, which employs a similar chassis. 

Y350 Chassis Removal 

Switch to " BBC " and " off ", remove two side 
knobs by unscrewing grubscrews accessible via 
back of cabinet. Lay face down, on a platform just 
smaller than the safety glass (e.g, book), remove 
two back chassis fixing screws, and ease off cabinet, 
pressing down on the brightness and contrast knob 



Mains 
voltage. 



Picture tilt 
disc- 




Fig. i— A rear view of the Murphy V4I0 receiver showing the layout of the 

major components. 



to assist. To assist refitting, French Chalk around 
the rubber mask. 

V350 Tube Removal 

Remove base connector, e.h.t. cap, and ion trap 
magnet. Stand face down, remove the four screws 
holding tube clamp to side supports and lift chassis 
off tube. Remove old tube from mask and fit new 
one with mould line registering to line indicated 
on mask. Reassemble in reverse order adjusting ion 
trap magnet for maximum brightness. 

V4I0 Chassis Removal 

Unplug and lay set face down on a soft cloth. 
Remove two fixing bolts at back and lift cabinet off 
chassis. 

V4I0 Tube Removal 

With set face down, disconnect e.h.t. and tube 

base connectors. Remove the two 4BA nuts and two 

hexagon headed screws at the corners of the 

moulded frame, and lift tube and chassis off mask. 

Rest the tube face on a soft sur- 

^ face, slacken the clamping ring, 

and lift the chassis off the c.r.t. 

Clean and replace in reverse 

order. 

If corner shadowing is preva- 
lent, rotate c.r.t. to its other posi- 
tion 180° away. The earthing 
spring must also be moved. 



V4I0C Chassis Removal 

Remove the chassis fixing bolts 
at rear of set, and withdraw 
chassis from front of cabinet, 
taking care not to drop the run- 
ners on the cabinet front. 

V480 Chassis Removal 

Remove trim from the Cabinet 
front, and lay set face down on a 
soft platform smaller than the 
safety glass, so that the glass 
takes the entire weight of the 
chassis. Remove the two chassis 
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screws at the back of the cabinet 
and ease the cabinet off. 

When refitting the trim, slide 
on the top edge after the corners 
and other edges are engaged. An 
application of French Chalk on 
the rubber mask may help. 

V480 Tube Replacemen 

Unplug e.h.t, and base connec- 
tors, take out safety glass, loosen 
the clamp screws and ease old 
tube out of the mask from the 
front. Ease new tube in similarly. 
Check thai Vm. space exists 
between tube face and safety 
glass. Replace safety glass. 



Chassis fixing screws 



Kg- 



2 — A V659 series receiver vicwe: 
from the rear. 




Chassis 
fixing 
screw 



Back cabinet fixings' 



fig. 3 — The "Astral" rece)ver with remote control unit 

showing the route of the microphone cable, taken to 

avoid instability. 



When chassis is in cabinet, the front of the lube 
can be centralised by two mushroom shaped 
supports on the bottom of the cabinet, which can 
be adjusted from beneath to raise or lower each side 
of the tube as required. 

V470 Tube Replacement 

Lay chassis face down. Remove four screws hold- 
ing the moulded frame to the front supports. Lift 
chassis and tube off mask assembly. Disconnect 
e.h.t. and base connectors. Loosen the four tube 
shackles from the clamping ring corners, slacken 
clamping ring and remove tube. 

Check before refitting that the six plastic cushions 
are on the clamping ring. Lower the chassis on to 
the tube ensuring that the support arms are £in. 
above the bench. (A 4BA nut under each will give 
the right spacing). Clamp up the tube and tighten 
the shackles before replacing in reverse order. 

V530C Chassis Removal 

Unplug, remove card back, remove two chassis 
fixing screws, and withdraw chassis backwards out 
of cabinet, keeping it straight. 

V530C Tube Removal 

Leave c.r.t. front assembly on main chassis. 
Remove e.h.t. and. base connectors, loosen the tube 
clamp and withdraw the old c.r.t. Ease the new 
tube in position, checking that the face of the tube 
is 2\ -in. in front of the two side supports. 

V659 Chassis Removal 

Remove cabinet back. Unplug loudspeaker. 
Remove the four chassis bolts and withdraw the 
chassis from the cabinet. 
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WARNING ! ! 

When removing and refitting the cabinet back, 
care must be taken not to tilt it greatly from the 
vertical, as there is a danger that the dome which 
fits over the tube neck will press upon it, and 
implode the tube. The risk is greater on the 600 
series, with the fixing screws at the bottom of the 
cabinet, than on the 700 range. 

V659 Tube Replacement 

Remove e.h.t. and base connectors, slacken 
clamping screw on scan coils, and slide scan coils 
off tube neck. Slacken tube clamping ring screws, 
and withdraw tube forward. Fit new tube and 
position it so that the front edge of the cushion 
inside the clamp coincides with the front mould 



mark on the tube. Loosen the four screws holding 
the clamping ring to the chassis member, and 
tighten the two clamping rings so that the gaps are 
equal at either side. 

Tighten the four screws holding the clamping 
ring to chassis. Refit the scan coils and tube con- 
nectors, and return set to cabinet. If a gap appears 
between the tube and the mask, move it forward 
by slackening the four screws holding the clamping 
ring. 

If a 6-3V tube is fitted, the resistor R14 at the 
right hand end of the mains dropper must be in 
circuit. If a 12-6V tube is used, this resistor should 
be shorted out. 

On receivers with a linearity sleeve fitted behind 
the scancoils, this should be refitted with the peg 
of the adjusting ring lined up with the gap on the 



Chassis fixing scr 



Scan eotl 

clamp 




Focus 
adjusting 
tappings. 



? 



Chassis fixing screw 
Control panel fixing screw 



Chassis fixing screw 



Fig, 4 — A V873 series receiver viewed from t/ie rear, showing the component layout. 
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Fig. 5 (left) — The mains resistors of the V600 and 
V700 models. 

Fig. 6 (below) — Showing the correct adjustment of 
the fine linearity sleeve (where fitted). 
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INDEX FOR 


PART 4 






Chassis 


Tube 






at 


Model 


Removal 


Removal 


Notes 


Specification 


Tube 


V3S0 


V350 


V350 




14' P. 


CMEI41 


V4I0 


V4I0 


V4I0 


1 & 2 


17' T. 


CMEI702 


V4I0K 


V4IO 


V4I0 


1 & 2 


i T L. 


CM El 702 


V4I0C 


V4I0C 


V4I0 


2 


17- C. 


CMEI702 


V420 


V4I0 


V4I0 


1,24 3 


21* T. 


CME2IOI 


V420K 


V4I0 


V4I0 


I.2&3 


21' L 


CME2I01 


V430 


V4IO 


V4I0 


1 & 2 


17' T. v.h.t. 


CMEI702 


V430C 


V4I0C 


V4I0 


2 


17" C. v.h.f. 


CM El 702 


V43QK 


V4I0 


V4I0 


1 & 2 


17" L. v.h.f. 


CM El 702 


V430D 


V4I0C 


V4I0 


2 


17" C. v.h.f. 


CM El 702 


V440 


V4IO 


V4I0 


1,243 


2I'T. v.h.f. 


CME210I 


V440D 


V4IOC 


V4I0 


243 


21' C. v.h.f. 


CME2I0I 


V470 


V4I0 


V470 


2 


17* P. (Rexine) 


CM E 1705 


V470W 


V4I0 


V470 


2 


V470 with wood finish 


CM E 1705 


V470WA 


V4ID 


V470 


2 


F. version o( V470W 


CMEI705 


V4B0 


V480 


V480 




21* T. (Rexine) 


CME2I0I 

(early) 

CME2I04 

(late) 


V49Q 


V480 


V460 




21* T. (Wood) 


CME2I04 


VSOO 


V4IO 


V470 




17" T. 


CME1705 


VSIO 


V410 


V470 


1 


17* T. 


CMEI705 


V519 


V4I0 


V4I0 


4 


19* T. 


CMEI90I 


V520 


V480 


V480 




21* T. 


CME2104 


V530 


V4I0 


V4I0 


1 *4 


17' T. v.h.f. 


CMEI705 


VS30D 


V4I0C 


V4I0 


4& S 


17" C. v.h.f. 


CMEI70S 


V530C 


V530C 


VS30C 




17* C v.h.f. 


CMEI70S 


V539 


V4I0 


V4I0 


4 


19" T. 


CMEI90I 


V539B 


V4I0 


V4I0 


4 


19* T. 


CMEI90I 


V540 


V480 


V480 




21" T. v.h.f. 


CME2I0I 


VS40D 


V4I0C 


V4I0 




21" C. v.h.f. 


CME2I0I 


V649D 


V4I0C 


V4I0 


4& 5 


19" C. v.hX 


CMEI90I 


V653X 


V659 


V659 




23" T. 


CME230I 


V6S1XA 


V659 


V659 




23* T. F 


CME230I 


v*s? 


V659 


V6S9 




19* T. 


CMEI90I 


V659A 


V6S9 


V659 




19* T. F. 


CMEI90I 


V4S9X 


V659 


V659 




19* T. 


CMEI90I 


V659XA 


V659 


V659 




19* T. F. 


CM E 1901 


V6S9XS 


V659 


V659 


6 


19* T. R.'C. 


CMEI90I 


V683X 


V659 


V6S9 




23* T. v.h.f. 


CME2301 


V683XD5 


V659 


V6S9 


6 


23* C. ft.'C. v.h.f. 


CME230I 


V489 


V659 


V659 




19* T. v.h.f. 


CMEI90I 


V689X 


V659 


V659 




19" T. v.h.f. 


CMEI90I 


V739 


V659 


V6S9 




19" T. 


CMEI903 


V739A 


V659 


V659 




19- T. F. 


CMEI903 


V7S3 


V659 


V659 




23' T. 


CME2301 


V753A 


V659 


V659 




23* T. F. 


CME230I 


V7S9 


V659 


V659 




19* T. 


CMEI90I 
or CMEI903 


V759A 


V6S9 


V659 




19* T. F. 


CMEI901 
or CMEI903 


V849 


V849 


V849 




19- T. 


AW47'9I 


V873 


V849 


V849 




23" T. 


CME2303 


V879 


V849 


V849 




19" T, 


AW47 91 



Key to model identification: C.^Contole, F.=> Fringe Model, L.^with legs. P.^Portable, 
R. C.^ Remote Control, T.-= Table model, v.h.f.^Bind II f.m. radio. 



NOTE ON CONVERTIBILITY 

All receivers in the V600 Range suffixed " X ", and all receivers 
in the V700 range are convertible to 625, by the addition of a plinth 
containing the tuner and i.f. strip, which fits below the cabinet. 

VSOO series receivers are 625-ready, and require only the u.h.f. 
tuner kit for conversion. 



cabinet. Remove tube and cradle, 
remove scancoils. Measure dis- 
tance from clamping band to 
front face of tube before releasing 
clamping band. 

Note I 

When re-boxing, leave the 
loudspeaker lid open. This will 
ensure that the on /off switch 
lever engages the slider on the 
chassis. 

Kite 2 

Picture positioning is accom- 
plished by means of two concen- 
tric magnets behind the deflector 
coils. On 90° models, these are 
rotated by a small knurled spindle 
which is moved in or out to 
engage with each ring in turn. On 
110" models a slotted lug is pro- 
vided on each magnetic disc to 
that it may be rotated by a screw- 
driver. 

Picture tilt is adjusted by 
moving the large aluminium disc 
attached to the scan coil mounting 
springs. Holes are drilled in the 
periphery to enable a screwdriver 
to be used. The disc should be 
locked after adjustment by the 
two 4BA screws on either side of 
the central pillar. 

Note 3 

Sometimes a steering magnet 
is fitted at the back of the tube 
neck to improve the focus and 
definition. This may be found to 
be unnecessary when a new tube 
is fitted. 



left of the scancoil clamp, and with the adjusting 
ring if in. away from the back of the scancoil 
moulding. 

V849 Chassis and Tube Removal — Provisional 

Remove back, pull off volume knob, and release 
control panel (two small screws at the top, and one 
large one at the bottom rear). Unplug scancoil leads 
at chassis end. disconnect tube base, e.h.t. connec- 
tion and loudspeaker leads. Remove two screws at 
top of chassis and two more at bottom corners. 
Chassis will withdraw complete. 

Lay cabinet face down, release two large screws 
at top of tube cradle and two more beneath the 



Note 4 

On later models the position 
of the tube in its clamp is deter- 
mined by lining up the mould 
mask on the tube with the front 
edge of the clamping ring cushion. 

Note 5 

Remove plastic trim around cr.t. frame before 
unboxing. 

Note 6 

If the remote control unit is fitted, the micro- 
phone must be unplugged at the same time as the 
loudspeaker when unboxing. On re-assembly the 
microphone lead must be routed clear of the filter 
coils to prevent instability. 

Next month Part 5; British Radio Corporation models 
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SPECIAL NOTE: Will readers please note that we 
are unable to supply Service Sheets or Circuits of 
ex-Government apparatus, or of proprietary makes 
of commercial receivers. We regret that we are also 
unable to publish letters from readers seeking a 
source of supply of such apparatus. 

The Editor does not necessarily agree with che opinions expressed by 
his correspondents. 



NEW FAULTS 

QIRj — I recently bought two brand-new dual- 
^ standard television sets (Peto Scott TV960) 
and have been presented with one or two 
interesting " running-in " faults, the details of 
which your readers may find useful as these sets 
have only recently appeared on the market. 

The first fault was poor line linearity, the picture 
being cramped in the middle. This suggested (a) 
the booster diode had gone low emission, (b) the 
booster capacitor had gone low in value, (c) the 
operating conditions of the line output valve were 
incorrect due to low emission or incorrect electrode 
potentials or (d) incorrect line drive. 

However, none of these diagnoses proved correct. 
After much searching, a circuit similar to the TV96Q 
(Defiant 9A48F) was found in the Radio and TV 
Servicing book and it was found that the line scan 
coils were fed via two different capacitors, one for 
each Line standard, and sure enough the 405-line 
capacitor, C470 (0-33/xF), was found to be short- 
circuited. When this component was replaced, 
excellent linearity was once more obtainable. 

The other fault resulted in intermittent field 
lock, the picture being perfectly locked for about 
five seconds, then rolling wildly for another five. 
This only happened on 625 lines and, bearing in 
mind that transmissions are asynchronous, I 
expected hum on the h.t., and when measured on 
an oscilloscope there were the 15V of hum. This 
set uses half- wave rectification and when this was 
temporarily replaced by a heavy-duty stabilised 
power supply the fault and, incidentally, bad hum 
bars had disappeared. I am now obtaining h.t. 
transformers to supply just the h.t., leaving the 
heaters a.c./d.c. 

I hope other readers will at least find these faults 
Interesting. — P. Walsh (Beckenham, Kent). 

SIGNAL BOOSTERS 

QIR, — An unusual amount of activity in one sec- 
tion of the TV aerial trade prompts me to ask 
why all the sudden fuss over aerial signal boosters? 
Manufacturers up and down the country are 
advertising signal boosters for television aerials as 
though they have just been invented, but in fact, 
as most of your readers will know, these devices 
have been on the market for the v.h.f. bands for a 
number of years, 

What I think has actually happened is that tran- 
sistors of suitable performance are now becoming 
available, so that these aerial signal boosters for 
u.h.f, and v.h.f. can be produced much more 
economically and in a much more compact form. 

The advantage of a masthead amplifier, of course, 



is that the maximum signal available f_;ni the aerial 
is applied, since the signal has not been attenuated 
by the aerial downlead. As the transistors designed 
for u.h.f. operation have the edge on valves for 
noise performance, their introduction at the front 
end of the set can, in areas of reasonable signal 
strength, produce a very good picture, and in fringe 
and weak signal areas can boost an almost " un- 
viewable " picture into something acceptable, with- 
out producing any adverse side effects such as 
" snow " on the picture. 

Transistor masthead amplifiers are not new 
either. Apart f rom amplifying v.h.f. signals, they 
have been used in coaxial relay systems to get the 
best signal-to-noise ratio at the outset. 

Many of the companies now manufacturing u.h.f. 
masthead amplifiers do so because — and we should 
realise this— the comparatively recent introduction 
of transistors that work adequately around the 
l,000Mc/s frequency range has made it easy for 
them. — P. Keelinc (Woodford Bridge, Essex). 



HOLLAND'S TV GIANT 

^IR, — I was surprised to read in the March issue 
*" of Practical Television that the television 
towers to be built at EimJey Moor and Winter Hill 
would be Europe's highest, The tower in Lopik, 
Holland,- is at least 1,263ft. high with super- 
structures possibly reaching a height of 1,300ft, 

By the way, your DXers might like to know that 
the channel 27 transmitter placed at 1,182ft. on 
this tower, and now duplicating the channel 4 
NTS-1 programmes, started carrying, on Wednes- 
day, March 4 th, a second Dutch programme to be 
televised several nights a week. 

Contrary to expectations, reasonable reception on 
this channel reaches even further than the co-sited 
channel 4. — W. BerSSENBRUGGe (St. Niklaas, 
Belgium). 



FRAME PULSE BAR 

QlR, — I was interested to read in the March issue 
^ of Practical Television Mr. Peters' article on 
how to eliminate the frame pulse bar appearing 
near the top of a television screen. The author 
suggested increasing the flyback speed by reducing 
the frame multivibrator cathode resistor. This 
resistor on my home-constructed TV was already 
2-5kO, and I overcame the problem by reducing 
the value of the anode discharging condenser to 
0-01 aF. 

Hoping that this information will help other 
readers who have experienced similar trouble. — W. 
H. Godfrey (Abingdon, Berkshire). 
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LAWSON 



IOOt 



LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 
*MICRO FINE" AL-jMINISED 



BRITAIN'S CATHODE RAY 
TUBE SPECIALISTS 

OUR PRODUCTS 




C.O.D. 

12" . 
14" . 
15-17 
19-21 



BRILLIANCE CONTROL 

or C.W.O. 



Con-. 



£4.10.0 
£5.10.0 
£5.19.0 
£7.15.0 



10/- 



d his. 7'6. 
Refundable 
if old tube 
returned. 
12 MONTHS' IIXI. RE- 
PLACEMENT GUAR- 
ANTEK AXD FIT I 'IN I i 
1NSTKI (TIONS WITH 
EVERY ilUt. 




LAWSON TUBES are the Products 
of the Commonwealth's largest cathode 
ray tube manufacturers. All tubes 
are designed to give very much 
improved performance in all TVs 
(especially older sets). Their new high 

resolution electron guns by Milliard, Mazda, GEC, Cossor, etc. 
(suitable for 625 or 405) give crisp, needle sharp definition and 
focus. Brilliant new silver activated screens ensure much improved 
brightness and contrast. Exclusive "Micro Fine" controlled 
thickness ahtminising gives 50% more light output. Silicon 
vacuum pumping plus depth formed cathodes ensure very long life. 
Each tube is 100% BRAND NEW (glass excepted), and 
guaranteed an exact replacetnent for the original. 



OUR SERVICE 



THE LAWSON CRT organisation is specially designed to 
give a world wide CRT service, from the largest stocks of all 
types of CR Ts in Britain. We can supply the EXACT tube you 
require by return, it matters not if you live at No. 10, the Outer 
Hebrides or far away New Zealand, or if you want 1 tube or 
1,000 our long experience, vast stocks and special CRT containers 
ensure rapid and safe delivery anywhere. ____ 



LAWSON TUBES 2 PEACHFIELD CLOSE, MALVERN, WORCS. Malvern 2100 



BENTLEY ACOUSTIC CORPORATION LTD. 



EXPRESS SERVICE;:". 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 

BY LETTER, PHONE OR WIRE, DESPATCHED 

SAME AFTERNOON 



THE NEW VALVE SPECIALISTS 

38 CHALCOT RD„ LONDON, N.W. I 



Nearest tube 
Chalk Farm 



All goods 

advertised are . 

in stock 



Primrose 
9090 



MDLLARD BY100 MIDGET SILICON RECTIFIERS 

Output SSOv. it j amp. 

No linger than a (bin button 

11 net 



OA2 
I , 11'.' 
OMOT 
It* 

| ,»,. 
1 K.i 

uu 

JT4 

•jmi 
VX'J 

iiM 
Mil 

SK.3GT 

tM 

m 

Mint 
at"4U 
6V40 
Vi Ml 

0j!.'» 

GZ4Q 

«A8 

BAOJ 

BAG? 

BAQo 

r.AT'i 
6AV0 
. A \ t 

6UA8 

6BE6 

<-,iu:i;c 

6BHH 

tinji; 

tj!KJ7A 
8BK7 

oBms 

tJBWB 
■ -ISWT 



4/e i see 

8/- rit'DOG 
4/8 |«CH6 
6/3 t)CW« 
9/8 6i»:i 
4/- 6FI 
3/8 8F13 
8/3|*F-i3 
S/B.ti.l7i.l 

3/9 tJKvn 

e, r 9 anas 

7/- 8L1 
4/8 81*0 
6/3<6L7«T 
8/6 BL1S 
4/8 HLD!H> 

7/8 eras 

4/8 6«70 
7/- fiRTO 
7/- 88E7 
5/9 6SN7 
3/- 'll-t'-I' 
5/9 6VBU 
5/fl 6X4 
3/9 6X6 
5/3 6.-30L8 
S/6I7B6 
4/6! 7B7 
4/9 7CS 
13/8 7C6 
5/3 7H7 
6/6 7R7 
7/8 1 787 
8/81 7 Y4 
S/-.9BW6 
B/fl 10471 

&/■ toes 



10/flilOFl 

18/-lioi:oii 
6/- IOPM 
24/- 10F14 

a/6 i»Aca 

9/6 JJAU'i 

4/9 1-JAK.; 

8/3 I2A117 
4/8 U'AHS 
1/3 12AT6 
3/3 12AUii 

24/- l-JAVii 

10/- I 12BA(> 
e/fltUBE'i 
4/8 13BH7 

10/- 12K5 
6/6 I9AQ3 

H/6il9Ul 
4/8 BO In 
6/9 80fel 



■MLi 

20P1 
2QF3 
20P4 
20P5 
4/6 2ol.ij 
8/S,2i>Z4G 

ie/8-2ozs 

7/- 27SU 

7/3j30C15 
8/9 3GC1S 
5/9 3DF5 
12/6 80FLI 
14/8 301.10 
e/-J30P4 
9/8]30Pr3 

e/3|30Pi9 

lt/3!30fl,i 



10/- 30VI.1* 9/6 ■ 

fi/8 301*1, i4 12/6 

8/3 net 8/3 ' 

11/8 rjtjMit 8/9 

8/8 WW4 4/9 

9.'S 31 /:. 18/4 

8/- 3J/.4i;T 4/8 

5/- ;i.-iZ.'.<JT 5/9 

S/- 1 ■•"H.-i 6/8 

4/8 80C8 6/60 ' 

S/B|W.'£ 6/6 

8/6 OOLBXT 8/3 

S/9 78 6/6 

4/9 B6A2 6/6 

6/9 1" Ail 87/6 

10/- 90AV " 

7/3 :n.n i 

6/- oik Q 

10/- ;mi \ 

11/61 LRU B! 

12/B I INSIST 34/11 

12/6 1 HiiiiA 12/6 

12/- 07 03 7/6 

13/6 7475 2/8 

12/3 AI'JPEX 4/9 

4/9 A/.31 6/6 

B'6 A/ll 6/6 

8/- H:»r. 4/9 

23/3 t L83 11/0 

9/-UY31 S/9 

10/81 Dl 1/3 

6/B|t>AF0S 5/9 

B/S 1,041 12/3 

12(3 vl "" xal 

"jj OF90 s/9 

19/3 M** 10/- 

8/8 OH101 85/- 



DL68 

in., j 
in. ill i 
DM70 

mi7i 

t>YHil 
EiiOF 
EHSr-' 
E8* 



87/6 
16/- 
42/- 
42/- 
13/6 



Tertueof business:— Cash wltb order or t.'.t,> r |i. oujy. 
roBtaue/Facklug 6d, per item. Orders ovtt t'3 post 
free. C.O.D. 3)6 eslm. An)i parcel insured against 
damage in transit or only 64. fiitra. Ah orders 
despatched on d»* of receipt. CaJJem velc^me 
U-.-u.— Fri. 6.30-C.30. Bau.. s.30-1 p.m. 



6/9 
6/3 
15/- 
15/- 
5/9 
5/- 
9/9 
7/8 
84/- 
84/- 
10/- 



B180P 19/6 
EA50 1/B 
KABt'SO 5/6 



1 i I M 

Ecnai 

K.tHSo 
F.CH42 
.:i HS1 
BCH8S 
Et'iiW 
EfLSO 
ECLSU 
ECL8S 

ii(:f«rt 

EI-'-J 1 ' 
EF3S 



E4f48 

EK3t 1/- 

EB41 4/9 

EBMI 2/3 

BBOW 8/6 

EBC41 8/8 

EBCB1 5/9 

EBF80 6/8 

EBF83 7/3 

BBP80 6,3 

EBLJl 8/- 

8oga is/6 

EC70 4/S 

i:< ■*> 8/6 

BCCSl 7/3 

BOOM ~l- 

B0081 Bra 



1:1 v- 



M'i -:■! 4/t 

BOC84 Hi 

ECC83 6/3 

RD 88 B/S 

ECC9L >/- 
E(_-Clt>911/e 

BC#M 6/3 



F. R:Ta 
KFS9 

e n ■ 

F.F4 1 
EF4i! 
EF50 
EF30 

K f >:; 
EFSb 
BTM 

EF5-B 
KF91 

i. ns 

EJ'tiS 

KI-L17 

EFBR 

EF1«3 

EF1S4 

KF>04 

LH90 

KK32 

El.'::-: 

El-14 

Ef 38 

IE41 

H.412 



1L* 

1L83 



11/6 
8/9 
6/3 
7/6 
5/9 ; 
8/8 
9/8 ' 
6/-: 
7/-' 
8/8 
S/9 
8/6 
3/3 
8/6 
3/9 
8/9 
6/9 
4/9 
2/8 
3/9 
9/B 
416 
8/- 
4/- 
8/- 
2/8 
4/9 

11/8 

10(- 
7/9 
7/9 

20/5 
V- 

m 

8/9 
3/6 
8/3 
7/3 
7/6 
8/3 

e/9 



KI.M 4/9 
V.IJ& :/fi 
RIM 7/3 
Kl.iu 2/6 
F.l.yj 5/6 
>UH 27/- 
EL8*0 16/4 
KL8«I 18/6 
E 1.1,50 20/5 
KM4 17/9 
KM 34 11/8 
KM 71 13/6 
I.SI-il 0(3 
FMfl 7/- 
KM»4 6/9 
F.MtiJ 8/9 
F.Sli-7 7/B 
10/- 
5/8 
7/3 
9/3 
9/6 
4/9 
8/9 
31- 
5/3 
BA 



Rt«8 3/9 

KTtid 12/3 ■ 
KT» 88/- , 
k'UMI 4/9 
KTWttS 5/6 
ETW<)» 3/8 
Mllli4 Si- 
Mill (»il2/fi 
MK'1'4 17/8 ! 
MSF4I 12/8 
Ml']2144/t ! 
MX 40 B/S 
H« 23/8 

N71 28/- 

M0S 28/2 
i-i 10/- 

i'Alli <■ 6/9 



PBS46 4/3 
PRN3S3 

10/3 



ri.:* 
PUB 
PL38 
PL81 
PLUS 

tva 

PLF4 



8/- 
8/- 
18/- 
6/9 
6/3 
5/3 

w 



1'LSOU 15/9 
9/3 



l..\:i| 
BY51 
BY81 

DM 
EYMi 
EY«8 
MM 
K'/AO 
tZt L 
EZ^n 
Y.7.* I 
<.-z:u 
i./:.i 
OJ5J7 
HABCSOSj'S 

;,-.;,.;, v=,;. 

HVRS Sj'S 
HVR-JA 8/6 
KTSSO 4/- 
KT::o 29/1 
KT41 7/0 
ET44 5/- 
KTOi B/S 



2/B 
10/3 
14/7 
U/B 
1/3 
3/6 
8/9 
10/6 



4/- 

41- 

\m 

10/- 
14/6 



Pill 
' Pi 88 

I PCOt) 
P097 

Pll'H4 

Pf:c«i 

I'i.i -!> 7/9 
Pt't l-ylO/6 

Pi. F-2 8/3 
Pi. 1*4 8/6 
Pi F86 7/8 
|l'<.:l'M>310/6 
H J - 1 ■ - ' 1 7 Iti 

■ )■' i sa e/o 

H 1 M »/S 
rXXM " 
FCL88 

!'i 1 «'■ 8/S 
P1.N4.1 A 
PE\'4SD1> 
, IB/- 



1X4 

PY31 

fY.iL' 

PY33 

PY"88 

PYtil 

PY89 

PY8S 

PY88 

1 J YSOI.i 

PYS01 

P.1U 

It 17 

K1S 

P. 19 

SiP41 

if] '51 



9/- 
6/- 
8/fl 
S/9 
5/- 
6/- 
4/9 
5/9 
7/9 
6/6 

26/6 
17/6 
9/8 
6<6 
2/- 



6/6 
5/9 
12/6 
8(6 

SKI 
M 

13/6 
16/6 
28/- 
15/6 
4/B 
9(6 

ti- 
nts 



I 1-4-J 
1 I •>(! 
1 F*J 
1 rMI 
l ¥89 
t'l 41 
1 1.41 
I. L4.i 
: 1*4 
L 114 



t/» 
6/3 
8/9 
6/- 
B/- 
b.9 
BBA 

s/e 

8/- 
15/2 



IIA73 
OA7M 
OA81 

ot'ia 
Ofaa 

Ot".»6 

i ii -■_•* 



3/- 

a/- 

3/- 
26/- 
£3/- 
85/- 
£4/6 



VIM 
1231 

i ■_■--. 
I 801 

I 41)4 

I -(I I 

l'4(«0 
I ABt'80 5/- 
I AP42 -,i- 
1 H-J 1 10/E 
I'lU.-.U 6/3 v. iff 
I BC81 B/S W7SI 
U8P80 6/9 X4I 



l M..-I IflMO 



18/S 
6/6 



i i 

i I - 
I \ IS 
t Y "J I 
I 1 11 
I ¥*8 

l. 4 

\ HI(V. 

\ Kl.JO 



TIP.r.'iS 6/9 
TY86F 11/8 

I in 9/- 

7/0 



*/& 



vie 



IS/- 



I'Bl--! 
VBL21 
(H 93 
■ 
1 1 i 85 
f( FStl 
VtlPJl 
U 114'.: 
CUB 81 

1 
It l>if 
CF41 



8/. 

lira 

1C/8 

in 

Mii; 
M 
in 

icra 

r;/is 
16/. 

7;3 
20, « 
27,'. 

U. 

7/3 



fd diode* 



iX-29 26/« 
OtSi 18/- 

0088 

III 41 
UC44 
i H 45 
I II r,;. 
0(.'66 
OC70 

.'I 7, 
tK_'72 
OL'73 
Ot'74 
OC76 

t».:7o 

I M.'77 
Of 7 3 
OCS1 



81/6 
8/- 
8/3 

£2/6 
£5/- 
B/8 
8/B 
8/- 
16/- 
8/- 
8/- 
B/B 
12/- 
8/- 
8/- 

OC8ID 4/- 
Ot'32 10/- 
0(.?3 61- 
04 -4 8/. 
OC17Q 8/8 
OC171 B/- 
Ot,'P71 17/B 
WAT 100 7/9 
MAT J 01 8/8 
HAT1S8 7/8 
MAT 121878 



Wo require lor prompt cub seti.emenl all types ol 

valTtl, loose or boxed, but I^ST be new. Otters 

made by reluT^. 



An .mod- an- iiiv rirst ijualitj- Ijrande only ami 
subject to KMIreraf lu,l snarantec. We do not handli. 
inanufacturer'*' partintJa or lejecU. which are often 

'J.trscrhHl a^ ticv anil te.ntttl" but ti'hlch have a 
litTited ami niircbalile li/e. Cotnplele catalogue oj 
over ICW) valves actually In jfoclt, »!th resistnrs. 
condensers, transfc.rrr.ers. mlcropb<m?s. tpeakers. 
uietai rectirjers with terms of "t usiness, Od. post tree. 
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BBC2 (625 LINE) TV AERIALS 




KXTERXAL MAST 
- i >I ?„V VT:x< - ARRAYS 

o element. 38/-: 9 element. 45/ -. 

WLI^Mpl-XTlNO vvith <"RA.\KED 
ARM. o element. 51/6: 9 element 60/- 
CHIMXBY ARRAYS with I.ASHIVGK, 

etc, 5 element, 63/6; & elemenc 72/'-. 
^ i"II A * H, VH S - 3 element, 24/-. 
L^i 6 ™ 6 ^ 33/6. Also available for 
Window Fixing. 2/6 extra. Co-ax. Plus's 
1/3. Low Loss Co-axial Cable. U3 vd 



BBC • ITV * F.M. AERIALS 

B.B.C. (BA.XT) 1). Tele- 
scopic loft, 21/-. External 
S/D 30/-. 

I.T.V, (BAM) 3). 3 Ele- 
ment loft array, 25/-. 5 
Element. 35/-. Wall 
mounting. 3 Element, 35/-. 
5 Element. 45/-. 

COMBINED B.ft.C./I.T.V. 

Loft 1^-3, 41/3: 1+5, 48/9. 
wall mounting 1 + 3, 56/3: 
fcti. 63/9. Chimney 1 + 3. 
63/9; 1 + 5, 71/3. 

F.M. (BAM) 31, Loft S/D, 12/8. "H". 
30/-. 3 Element. 52/6. External units 
available. Co-ax. cable 8<J. yd. Co-ax. 
plugs 1/3. Outlet Boxes 4/6. Dlplexer 
Crossover Boxes 12/6. C.W.O. or C.O.D. 
P.P. 3/-. Send 6d. stamps for Illustrated 
lists. 

K.V.A. ELECTRONICS (De P t.p.T.) 

3b, Godttone Road, Kenley, Surrey. 
CRO. 2527 



NEW VALVES! 

Guaranteed Set Tested 
24-HOUR SERVICE 

1R5. 1S5. 1T4, 3S4, 3V4. DAF91. DF91. 
DKS1, DL92, HIM. SET OF 4. 14/-. 
DAF96, DF96, DK86, DL%. SET OF 4, 22/-. 
OA2 3/9 DL35 e/- PCF82 6/- 

1D5 4/9 DL92 4/3 PCL82 6/3 

1R5 3/9 DL.94 5/- PCLB3 7/9 

1S5 3/3 J>L.9d 5/8 PCL84 7/- 

1T4 2/3 EB9i 1/H PL36 7/9 

3S4 4/3 EBC41 6/3 PL81 6/8 

3V4 5/- EBFSO 5/3 PLB2 5/- 

i>Y3GT 5/- ECC40 6/9 PL83 5/- 

5Z4Q 6/9 ECC81 3/3 PL84 5/3 
6E7G 1/3 ECC82 4/6 PY32 S/6 
6K8G 3/- BCC83 4/6 PY33 8/6 
6Q7G 4/3 ECC84 5/6 PY80 4/9 
6U7G 6/6 ECC85 6/- PY81 51- 

6V6G 3/6 ECF80 5/9 PY82 4/9 
8X5GT 5/- ECFB2 5/9 PY83 5/6 
12K7GT 3/3 ECH42 7/3 1 2a 8/- 

12K8GT 8/6 ECH81 5/3 1191 8/3 

12Q7GT 3/3 ECL80 5/9 1'801 15/- 
25L6G 4/9 ECL82 8/3 UABC80 5/- 
30PL1 7/9 EF41 6/6 UAP42 6/9 
35L6GT 6/- EF80 3/9 UBC41 6/- 
35Z4GT 4/6 ECL82 6/3 UBF80 5/6 
85A2 6/6 EF86 5/9 UCC83 6/- 
CL33 8/6 EF89 4/3 UCH42 6/9 

DAC32 7/8 EFS1 2/9 UCH81 5/9 

DAF91 3/3 EL41 7/- UCLB2 7/3 

DAF96 5/6 EL.84 4/6 VCL83 7/9 

DF33 7/6 EY51 5/6 UF41 6/3 

DF91 2/3 EY86 5/- UF89 5/8 

DF96 . 5/6 EZ40 5/- UL41 6/6 

DH77 3/6 EZ80 3/9 UL81 5/9 

DK82 7/6 EZ81 3/3 URIC 51- 

DK91 3/9 MU14 3/9 UU8 10/6 

DK92 6/9 PCCB4 5/3 UY21 7/3 

DK96 6/- PCCBi) 7/6 UY41 4/3 

DL33 6/9 PCF80 5/3 UY&S 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit !5d. extra 
Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 

S3 OSBALDESTON ROAD. 

STOKE NEWINGTON. 

LONDON, N IS 



PRACTICAL TELEVISION 

DUAL-STANDARD 

AND 625-LINE 

TELEVISION RECEIVERS 

by G. 1. King, 

Commencing with U.H.F. Tuner, the 
book proceeds to detail circuit altera- 
tions and arrangements In vision signal, 
audio signal, synchronizing, contrast 
control, a.jr.e. and ttmebase circuits 
necessary for correct display of 625-line 
pictures, and which must be switched 
from one standard to the other in dual- 
standard receivers. U.H.F. signal pro- 
pagation, important features on suitable 
aerials. 
8'A. Postage 6d. 

THE RADIO AMATEURS' HAND- 
BOOK, I9M, by A.R.R.L, 36'-. 
Postage 2'6. 

RADIO & TELEVISION REFER- 
ENCE DATA. Compiled by J. fc 
Hawker. I0'6. Postage I'.. 

TELEVISION ENGINEERS' 
POCKET BOOK, by J. P. Hawker. 
1 2 1&. Postage 9d. 

TRANSISTOR TELEVISION 
RECEIVERS, by T. D. Towers. 55'-. 
Postage I '6. 

RADIO VALVE DATA, 7th Ed. 
Compiled by "WW". 7'6. Postage 
lOd. 

COMPLETE CATALOGUE I'- 

THE MODERN BOOK CO. 

BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 

19-21 PRAED STREET 
LONDON, W.2 

Phone: PADdmgton 4185 
Open 6 days 9-6 p.m. 



FIRST-CLASS RADIO 
UNIT T/V COURSES.., 

GET A CERTIFICATE ! 



After brief, intensely interesting study 
— undertaken at home in your spare 
time — YOU can secure a recognised 
qualification or extend your knowledge 
of Radio arid T.V. Lee us show you how. 



FREE GUIDE 

The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam.. R.T.E.B. 
Servicing Cert,, C, & C. Telecoms., 
Grad. Brit, I.R.E. Guide also gives 
details of range of diploma courses 
in Radio T.V, Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 
remarkable Guarantee of 

SUCCESS OR NO FEE 

Write now for your copy of this 

invaluable publication. It may well 

prove to be the turning point in your 

career. 

FOUNDED 1885— OVER 

isnnnn SUCCESSES 



CHAMBERS COLLEGE 

(Incorp. National Inst, a' Engineering) 
(Depc. 462), 148 HOLBORN 
LONDON, E.C.I 



July, 1954 

I PADGETTS RADIO STORES 

, OLD TOWN HALL, KVOHLEtt IILLL 
UVERSEDGK, YORKS. 

Telephone: Cleckheaton 3366 

i BI SH TV.i3 l4in. T.V. Set*, tested perfect : 
wl&h. details for 625 picture conversion, £8, 

| carriaare 10/-. B.R.S. By rail 15/-. 
T.V. Sets 14in. Tested good Tubes DO/-. 

i carriage 10/-. Only want cleaning. Well 
packed but only sent at owner's risk, 
Kin, Pyc "Continental" Model tested, 
good tube, £5. Carriage 10/-. 
13 Channel T.V. Sets. 141n, untested 30/-. 
Carr. 10/-. 17in. sets untested. 50/-. Carr. 
10/-. Well packed, sent at owner's risk. 
Reclaimed lubes. Six months' guarantee. 
141n, CRM 141-2. MW 3ti/24-44, AW 36/21; 
also 12tn, Milliard, 17/-. Carriage 7J6, 
17 In, Hil.es. CRM 171-172, MW 43-64-69. 
30/-. Carriage 7 ie. 

P.M. speakers. Guaranteed ex T.V. spts 
6in. round. 6 x 4ir;. Rola andFlessey, Philip." 
5in. round, all at 3/- each. Post 2/-. 6 for 
SO/-, post paid. Goodmans 7 x 41n,, 5/-, 
post 2/-. Bin. round, 6/-, post 21- . 
Valval Removed from T.V. sets. Tested 
on a Mullard Valve Tester and are 100% 
as new. Three months* unconditional 
guarantee. POST FREE. 



ECL80 


2/- 


20D1 


3/- 


PL38 81- 


BCC83 


3/- 


20L1 


6/- 


PV80 5/- 


EY51 


2/6 


2CP3 


5/- 


pyai 4/- 


JSBP80 


4/6 


20P4 


8/6 


PY82 5/- 


EB91 


»d. 


20PI 


5/- 


PCF80 4/6 


EF91 


la. 


U801 


8/6 


PCC34 4/6 


6F 1 


1/- 


U281 


5/- 




6F14 


w- 


U232 


5/- 


N37 .5/- 


6F15 


w- 


1.^329 


5/- 


6LD20 


5/- 


KT36 


5/- 




10C2 


m- 


PJjSI 


5/- 


6P25 ' 3/fl 


10P1 


1/- 


PL82 


5/- 


6IT25 5/- 


10P13 


5/- 


PL83 


5/- 


6P23 3/- 


10P14 


5/- 


PL33 


41- 


P2B0 5/- 


EF80 1/6, or 


10/- per 


doz. Grade 11 EF80 



for test purposes 41- per doz. 

Kew Valves Ex Units. POST FREE 

6K7 1/6, doz, 12/-. 6K8 2/6, doz. S2/-. 

6V6 2/6. doz. 22/-. 807 U.S.A. 6/-. PP3/360 

IPX41 5;-. AC2PEN' (PEXA4) 2^6. 5U4 3/-. 

6\6GT 4/6. EPS1 1/g. EL91 1/9. 6F6 SI-. 

hZi 5/6. 5Y3 4/6. 6X5 4/6. EF50 1/-. 6/- doz. 

ARP12 1/6, 6 for 5/6, box ol 50 19/-. KTBti 8/-. 

ARTP2 2/-. ART-. 21: APP87 2/-. ARB 2/-. 

IT4 2/-. 964 new boxed 1/3. 

-New Regunned Slim Line *9° Tubes. 

(Seconds* small pin head mark on glass. 

Perfect picture otherwise. Fully guaranteed 

39/-. Carriage and Ins. B.R.S. 7/6. 

TV Tubes. Completely Rebuilt and Refaeed. 

12 months' guarantee. Sizes up to 17in, 

Special trade price or 75/.. Carr, and ins. 

17/6. 

Personal Ear Phone, 2/11. Post Free, 



NORTHERN TUBE CHANGE 

B ft M TUBES .\0RTHEB.V 

6A DENISON ROAD, LEEDS 3 

Tel.: LEEDS 2457S 

SUPER SCREEN TV TUBES 

with full 12 months' guarantee 



12'— 14" 


70 3 


£4. 5.0 


15"— 17" 


70 c 


£4.15.0 


21" 


70' 


£6.15.0 


17" 


110' 


£6.10.0 


19' 


110 s 


£7. 0.0 


21" 


110° 


£8.10.0 



Carriage &- Insurance 10/- extra. 

Quantity and Trade Discounts 
are available. 
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" . . .a short cut" for everybody wishing to obtain a 
quick acquaintance with modern electronics . . • 

BEGINNER'S GUIDE 
TO ELECTRONICS 



by 

Terence 

L. Squires, 

A.M.Brit.l.R.E. 

Fully covers 



Electric Currents — Direct and Alternating 
Currents — Electronic Components — Basic 
Electronic Circuits — Test Instruments — Radar 
— Medical Electronics — - Electronics in Space — 
Television — Electronics in Industry — The 
Future of Electronics — Training to be an 
Electronics Engineer. 

Make sure of your copy 

TODAY 




I HIS book provides a "short-cut" for those wishing to obtain a 
quick acquaintance with modern electronics. It is not intended to 
replace "text" or "course" books on the subject that take the student 
through detailed theory and calculations: what it does is to describe 
as simply as possible the basic concepts of importance in electronic 
engineering, and the various components used in 
electronic equipment, so that the reader gains an 
understanding of the terms used and the 
practical side of the subject. No prior tech- 
nical knowledge is assumed, mathematics 
being avoided and emphasis placed on num- 
erous illustrations. The book will enable the 
reader to go on to more specialised works 
or courses with confidence. 

In line with latest techniques, prominence 
has been given throughout to the transistor 
and other semiconductor devices. 

The nature of electric currents, pulses and waveforms are 
first described, and the electrical properties made use of in 
electronics explained. The construction and operation of 
electronic components is next described, followed by a chap- 
ter on basic circuits. Electronic measuring and testing are 
then outlined, and the basic techniques used in the main 
branches of electronics — radio and television, medical elec- 
tronics, radar, space research, computers, control engineering 
and automation — surveyed. After a review of developments 
that will play an important part in the future, the book close; 
with a section on opportunities in electronics. 



A 

concise 

guide 

for 

only 

15s. 



192 

pages 

of basic 

details 

128 line 
diagrams 



■ ■-■— ™ — — — ORDER HERE 
"lean :errc me by return 
„ copy/copies of the new 

BEGINNER'S GUIDE TO 

ELECTRONICS 

1 5s. eoeh (its. 6d. by post) 

Address _________„___ 



Simply complete this order dnd post with cheque/ 
postal order for 1 6s, 6d. per copy to GEORGE 
NEWN£S LTD., Tower House, Southampton 
Street, London W.C.2. 



NEWN 



ONLY 

I St 
FROM 

ALL 
BOOK 

SELLERS 

... or, in case 
of difficulty 

use this 
handy order 
form TODAY 

PT|7/64 
ES MflMM J 
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Practical Television Classified Advertisements 



July, 1964 



TELEVISION TUBE SHOP 

We have the following 

Unused, Guaranteed Tubes 

in Stock now 

AW36-20, 21 £5. 2.6 

AW36-SO £5. 7.6 

AW43-80, 88 £6. 7.6 

AW43-89 £6.12.6 

AW47-70, 91 £7.10,0 

AW53-8I) £7.12.6 

AW53-88 £7.17.6 

CI4BM, FM £S. 5.0 

CI7BM, FM, HM £6. 7.6 

CI7LM, PM, SM £6.12.6 

C2I HM, SM, TM £7.17.6 

CMEI402 £5. 7.6 

CMEI702, 1703 £6.12,6 

CMEI705 £7. 7.0 

CME2I0I £8. 7.6 

CBM93 £4. 2.6 

CRMI24 £4.12.6 

CRMI4I,2,3,4 £5. 7.6 

CRMI52, J53 £5,17.6 

CRMI7I,2,3..... £6. 7.6 

CRM2II.212 £7.17.6 

MW6-2 £6.17.6 

MW22-I6 £4. 2.6 

MW3I-I6, 74 £4. 2.6 

MW36-24, 44 £5. 2.6 

MW4I-I £6.12.6 

MW43-64, 69 £6. 7.6 

MW43-80 £6. 7.6 

MW53-20 £7.12.6 

MW53-80 £7.12.6 

T90IA £6.12.6 

I4KP4A, I4IK , £5. 2.6 

I7IK, I72K, 173K £6. 7.6 

690IA £6.12.6 

720IA, 7203A £5. 2.6 

7204A £5. 5.0 

7401 A £6. 7.6 

7405A £6.16.2 

All tubes tested before despatch 

and guaranteed for 12 months. 
CARRIAGE 7^6, via B.R.S. or 
I2'6 via passenger train. 

TERMS £2 down (plus carr e) 
balance £1 per month. 

Midland Stockists: — 

Amateur Electronics Co, 
240 Lichfield Road, Aston, 
Birmingham. 

Shop Soiled Tubes (unused) 

(Subject to Availability) 

14m. CRMI4I, 2 67 '6. Others 57'6 

I7in. CRMI7I, MW43-69, 43-64 

75'-. Plus Carriage. Guaranteed 

for 12 months. 

TELEVISION TUBE SHOP 

48 BATTERSEA BRIDGE ROAD 

LONDON S.W.I I. BAT 6859 

South of the Bridge. Open Sats. 

until 4 p.m. 



RATMS: 4./- per lint* or part 
thereof, uverae*- live words to Hue. 
minimum 2 Hdi»s, box Xo. I/- extra. 
Advertisement must in- prepaid 
and iiddresseil to AdH'rt isement 
Manager, "Practical 'television", 
Tower House, Southampton St., 
London. VV.LVS. 



SETS &. COMPONENTS 



NUHFi62S. All your requirements, 
complete conversion kk comprising 
tuner, 625 \.l. panel, time base panel, 
fittings circuit etc. £12/12/-, LTHF 
tuners from £6/6/-. UHP aerial 
£1 15.'-. UHV/VHF aerial £2/5/-. 
Post and packing 3/6. MANOR 
SUPPLIES, 64 Golders Manor Drive, 
N.W.ll. HIL 9: 18 (SPE 4032 Evgl 
callers:- 589b Hi^h Road (near Gran- 
vill- Rd.i N. Finchley, London. N.12. 
Open all day Sat. 



EKCO— FERRANTI L.O.T.S 

U25 Type 
PERSPEX HOUSINGS to suit above 

16/- each. Post Free. 
Quantity Prices: 6 at £4; 1 2 at £7 5s. 

BOYLAN ELECTRONICS 
Church St., Warren point, N. Ireland 



" HEATMKITS" can now be Been In 
London and purchased on H.P. Free 
Brochure. DIRECT TV REPLACE- 
MENTS LTD., 120 Hamilton Road, 
West Norwood, SE27. GIPsy Hill 6166. 



TUBES— FAMOUS MAKES! 

MW43/69, AW43/80, MW36/24, AW43/88, 
etc. Fully screened, alumiiiised, 100% new 
(except glass). Mostly £4.15*. il2'6 cge.). 
LISTS, One Year's Guarantee Card, 
We do NOT sell regunned only tubes. 
NEW VALVES, 12 months guarantee! 
BY 1 00, EYS1, EY86, PY8I, PY800-I ... 7'- 
PL8I, PCFS0, PCL82, 30CI, etc. ,.. V- 

FREE lists of valves, tubes, transformers. 
Return of post service. 
P. BEARMAN, 43, Leicester Road, 
New Barnee, Herts. Tel.: BAR 1934. 



THE FINEST and cheapest, mail-order 
service In Britain now supplies every- 
thing Electronic/Electrical. S.A.B. 
brings dpcails of genuine bargain 
offers- HANDLEY, 112 Baysharn Si- 
Hereford. 



TELEVISION TUBES 
BY RETURN SERVICE! 



I2in. & I4in. ... 


... £4.14.0 


1 Sin.. J 6 i n . . |7in. 


... £4.19.6 


I9in 


... £7.10.0 


2lin 


... £6.19.6 



12 months' guarantee with every tube" 

all sizes in stock, send for full lists, 

C.W.O. or C.O.D. 

Carriage and insurance, 1 2'd 

Lists to 

DIAMOND (MAIL ORDER) 

PRODUCTS 

(Dept. P.T.), MBC'DIA, 

LONDON, W.C.I. 



SALVAGED VALVES TESTED ON 

A MUILARD HIGH SPEED VALVE 

TESTER 



AC-IP 
B3o 
BS*9 
hi 

IHJS 

W7 

DA.F91 

■ii;". 
DDL4 

urn 

DH77 

I IK HI 

EA30 

EB84 

KB41 

KUCS3 

KB' 141 

Hit 33 

£1X34 

BCCS1 

KCCS-2 

Kt'l.SO 

EF50 

EF80 

EF91 

KTS3C 

KT61 

KTZ41 

LtfS 

S308 

NS29 

N33» 

N"3o9 

N3I9 

P41 

rei 

FCC84 

vt no 

PC J. S3 

PCLS3 

PE-N4S 

PEN4S 

PI-IS 

PL81 

PL8-2 

PL83 

MM 

PV31 

HYS1 

PZS0 

1*1*41 

aP43 

SPUl 

t"3i 

DWl 

i:;«9 

CF43 

VP4 

WW 

bm 

Z«« 

Z77 

Si 90 

H7I8 

4TPB 

oALj 

MM 

6BW7 
SBX.fi 
8CU 
tilM 
81'' 13 

aria 

■:.J., 

8J7 

«P3S 

8P-JS 

sua 

S)LI(i 
10F1 

lopis 

10F14 

P/BH7 

«0Pi 

3D PI 

•-'(IP.'I 

20F* 

B8Z4 

30C1 

SUC1S 

sou 

30PL1 

30F143 
42 



m 

a/a 
m 
n- 
vt 
m 
at 

*:- 

4.1- 

*J- 

ik 

m 
in 
ii'B 
«. 

3; b 

2it> 

*,- 

v> 

ft. 
Dp 

a/a 

113 

m 

3/8 
3,'H 

a/a 
i£ 

u- 
a- 

4.1- 

c. 

m 

a/.i 
p. 

3. 

t>i- 

m 



*£V 



EX APPLES 

KtLL CATALOG LE KJ. 

VALVE BOLDBRfi 

Ani?rk'AQ tk'titl , . . , 6/- tloz. 

3lov»l Sd. (Ml- 

RESISTORS 

Card o( J.W Keslntots, 73 valves 

covering complete IQ% mnyi . 

241- per can". 
FulJ ranee of wpaiate Keatouus, 
Condenaere, etc. 

VARIABLE COSDENSERS 
S-50pf concentric irimiiitrs 3/- doz. 

G EC CRT'S (SALVAGED) 

SPECIAL OFFER 

12Jti. C.E.C. 711*3 . , 10/- ea, 

Perso&al Callers Only 

S3 M/ee, 10 M/cs. 10 M/cs INCRE- 
MENTAL OR TCKRET TUNERS 
LESS V AiVE B. KX-RfiCMl VBRa 

ie/e. 

We cap . often supply (or the . 
Artii i, J set you want the tuijeT to 
fit. But cannot guarantee what 
channels are fitted. 



TRANSFORMERS 
CRT Boost Transformers, 
a\', 4 V. 6 V. 10 V. 13 V. 
State wliioh required . . IS/6 ea. 
Heavy Duty Output Trans- 
forniere. 8 ratios from 13 ': 1 . 

to 43 : 1 25/- ea. 

Miniature Output Trans, . . 3/9 ea. 
Standard Output Trans, 
formers, Multi -match . . 10/* ea. 
Transistor Driver; 1-1 CT 10/. ea. 

3.6-1 CT IB/8 ea. 
Traiisiwtor Output; 8.6- 1 OT 10/-ea, 

San CT 10/- ea. 
Microphone Traunlormcra, 
ratio 88 : 1 . , . . S6/. ea. 

I.F. TRANSFORMERS 

Standard 465 kc.'s . . 12/8 per pair 
Midget -too kcis , . 16/- per pair 

AUTO TRANSFORMERS 

3S0W 87/8 ea, 

1O0W £7/8 ea. 

50W 80/- ea. 



TRANSISTORISED FAULT 
FINDER 
Enablee fault* to he located 
qtiickl>'. i ootist.-. of a Iwo- 
transistor, tnulti- vibrator In a hex. 
Complete witb battery. 33/8 

CRYSTALS 
GENUINE MULLABD. Boied. 



OA0 6/- 

OA70 91- 
OA79 8/- 



OA81 3/- 
OABo 3/- 

DASU 3/6 



TRANSISTORS 



OC18W 4S/- 
OulB 48/- 



OC-73 
01775 



0O38 2S/- 

OC44 11/- OtJTIi 

OC45 10/- Ocai 

OC70 6/6 OCS-2 

OC71 6/6 OC170 

TERM3: C.W.O. or ttO.D 

Orders under £1. P. & P. 1 fa. 



8/- 
8/- 
8/- 
8/- 

s. 

18/- 
17/6 



Open till 11 p.m. moat day*. 



3d. i tamp for list or 9d. for full caealogue 
Dept. PTA 

Arion Television 

Maxted Road, S.E.I S NEW X 7151 



July, 1964 

SETS & COMPONENTS 

(continued J 



Practical Television Classified Advertisement! 



479 



I 



THE PRACTICAL TELEVISION. 
625 UHF AERIAL 

Page 264. March issue, 1 964 
ALL the bits and pieces available, 
praeiiion produced. If you know one 
end ol a screwdriver from the other 
you can produce a professional aerta! 
ac low cost. Send us a S.A.E. for Use 

AERIAL SUPPLY 

165 8EOLEY ROAD, REDDITCH 
Worcestershire 



GUARANTEED REPLACEMENT line 
output transformers. Emerson all 
models SO", Ekco 50'-. Ferguson BO -, 
Pve 52 j 8. p. and p. 3/6. over £5 post 
free Trade supplied. Three day re- 
wind service, a.a.e. for enaulrles. All 
L-O.P.T.'s in stock All types of wave 
w-.ndinu carried out. WHITWORTH 
TV. SERVICE, 32a All Snirr.3 Road, 
London. W.1I. Tel: PARK 9972. 

TUBES. AERIALS. VALVES 

U.H.F. aerials. Bands I. IT & Ifl aerials. 
B.H.F. transistorised boosters. I.T.V. 
boosters, Regunned T.V, tubes. Valves, etc. 
New and second-hand T.V. sets. Transistor 
Radios and ail types of Electrical Appli- 
ances. Quotations without obligation, 
Co-axial cable, fluorescent light fittings, 
all at special prices to the trade and Home 
Engineers. S.A.E. for list. 

G. A. STRANGE 

BROADFlKl.il, NOKTU VYKAXHAIX, 

ur. I 'hippennam, Wilts. Tel, MarshnelrJ 336 

DIRECT TV REPLACEMENTS LTD., 

Urges stockists of TV components in 
'he O.K. Line Output transformers. 
Frame Outpu; transformers. Deflector 
Coils for most makes. Official sole 
suppliers for many set makers. Same 
Day Despatch Service. Terms. COD. 
or C W.O. Send S.A.E. for quotes. 
Day and night telephone: GlPsv Hil! 
6166, 126 Hamilton Road, West 
Norwood, SE27. 

R. & R. RADIO & TV SERVICE 

44 MARKET STREET, BAdP, LANGS. 

Telephone 485 

13 Channel T.V. Seta, 141 n. untested 3UI-. 
Carr. 10 ; -. ITIn. sets untested. ■>*/-. Carr- 
10.'-. Well packed sent at owner's risk. 
EKCO— EERRANTI E.O.T.B U25 type 
PERSPEX HOUSING to suit above 18/- 
each. Post free- Quantity prices: 6 at £4: 
12 at « 5s. 

Sound Output t rant* form em, 3/6, P.P. 1/-. 
Turret tuners, roost makes available, 8/-, 
post 2)- . 

As available. Query first. 13 channel tuners 
complete with sound and vision strip, 
on one chassis size, eiin, wide. 3iln. high, 
itin. front to rear. 38Mc/s I.F., less valves, 
otherwise working, 30/-, post a/-, 
SALVAGE VALVES 
All Tested before despatch 



SETS & COMPONENTS 

(continued) 

BUILD YOUR OWN Slimline TV. 
Well-known manufacturer's surplus 
eto^k. l»in. chassis with v.h.f., 
243 Croydon Road, Bedding- 
ion, Surrey- Wallington 7303. 

TV SPARES 

Fully Guaranteed Makers Parts. 

Telephone orders sent same day. 

Line Output Transformers 

a — Maker's Correct Parts; 
t— Cheaper Replacement Part 

Ekco T22 1 , 23 1 . 3 1 1 , 184, TC208. T3 1 0, T33 1 
T327, TU209, T248. TC267 and Ferranti 
TIOOI-S. b— Sl'o; a— 42'6. MT3-6, 38'fi. 
Murphy V240 250. «'6; V270/280, 7«'6\ 
Pye V4 7. UT4'7 and Pam 906-S3, S2'6. 
H.M.V. 1840-9, 2805-5902, onty 62'6. Bush 
TV53, b — 6»'6; a— 79'*; TV24C. TV30 etc., 
b—79'6; a— 8*'6. Philips I768U »2'6; 
l I 14-5. 1437-46, 89 '6. 
Masteradio T9I7. TE7T, T409-I2 etc., 75'-. 
Alba T30I, 304, 394, 484, 494, 49'6. 
Cosvor 930-3. 58 '6; Ferg. 992-8, 62 '6; 
Baird P20I4/7. 21147, 59 '6. 
L.O.P.T.i. FOR ANY MAKE and Model 
supplied. USED trans., often available, 
ask for quote. SCAN COILS. 
Ekco T221, T23I, etc. Pye VT4-7. both 50'- 
Used I4in. ex-Rental 13 Ch. sets: Pye' 
Ferg. SobeN, 10'- each. MIN Lots of 20. 
Lou of 6 for £S, (Callers only). 
I 10 Con. Kit, 125'-; 625 LOP 90'-. 
Please state clearly whether Maker's correct 
part to) or cheaper replacement part (b) 
required. Elcco-Ferranti plastic housing 
available. 15'- each. 

Free insurance and Quantity diicounti 
Coffers Welcome. Open all day Saturdays 
Terms: C.W.O. or C.O.D. Pott & Paek4j. 

TELEVISION CONSUMER 
SERVICES LIMITED 

Post Orders to: 

8 CRAY PARADE. MAIN ROAD 
ST. PAUL'S CRAY, KENT 

Tel. Orpington 30566 
Callers to: 

112 CAMBERWELL ROAD. S.E.S 

After business hours. Phone: ROONEY 7917 

(Autophone) 

FOR SALE 



BF80 


1/6 


FCF80 


4'- 


20L1 


fth 


Beyc 


3/- 


PCC84 


4A- 


10F1 


2/B 


-:cc:k:' 


3/- 


PL81 


ol- 


6F14 


Ut- 


ECi..; J : 


3/- 


PY8I 


3/8 


6F15 


ah 


EF* 1 


B/6 


30P'l 


7fr 


10P13 


5/6 


30F5 


7/6 


20P1 


6/6 


10PH 


b/- 



Many more types available, s.a.e. 

Most types of transformers available at 
bargain prices, state set model number 
with enquiries. 

Terms C.W.O. 
Single valves 6d. post. 8 or more post free. 
ALL GOODS SOLD SUBJECT TO SATIS- 
FACTION OR MONEY KKFUNDED. 
A free 6x4 speaker with every order over <1 



VALVE CARTONS at keen prices. 

Send 1/- for sample and list. J. & A. 

BOX MAKERS. 75a Godwin Street. 

\i_l . 

t.fJOO TELEVISIONS, all makes, from 
£3 working, 10'- not. Callers only 
9 till 6, including Sats, 39 Wlitte- 
horse Lane. Stepney, Londo n. 
EKCO FERRANTI L.O.T. Shrouds, 
sample 14;-; 3 for 30-. C.W.O, Send 
for full llste to DIAMOND i Mail 
Order! Products, Dept P.T. BMC/DIA. 
London. W.Ci. 



METAL RECTIFIERS 

RECTIFIERS— CONTACT COOLED 
MRAttBS (FC101) type 968 v.. SM mA. 13/6: 
tJ It A 1-233 (FCS1> type ^Sti v., 8M mA. 17/6; 
3SCI mA. 19/8; Bta, 13/-: fCU*. 7/8. 

RECTIFIERS— FIN TYPES 

Kiiulvi. for KM4 13/9; IIM5 17/6; 14A989 18/ B; 
14 vi. 18/8: 14 AST IB/-; 14.4, lilfl 22/ 6; 14A849 
20I-; Vm 17/8: LWln BO/-; KKfi 28K 
T.V. MJkvn 7/6; with fnstro. real, ootid. 8/.. 
MULTIMETERS ham 39/6. 
Stamped eve lope for full litest selection and 
b&rgaiu offers. 

TJBdcr £1 P. £ P. (Id., over £1 Post Free. 
Sit i .O.D. 

DURHAM SUPPLIES 

ITS Doiliam Bold, Bradford S. Torkihirs 



HAVE YOU EVER 

SEEN T.V. TROUBLES? 



That Is "Pln-Potnt T.V. Troubles in 10 
minutes" we mean! Thousands o[ Practical 
Television readers already own and use "T.V. 
Troubles" every day. Designed for use by 
amateur or expert, this amazingly practical 
manual shows you bow to dnd the trouble In 
any T.V. circuit FAST! 
A sinii>le crosM-lndex tella you where 
you'll find cause or trouble, handy cheek 
fharts then help you accurately locate 
the EXACT trouble *pot! You Will elimi- 
nate hours of aggravation, cut out waste 
time, because this new Coyne -ty^tem will 
help you Bet right down to tbe heart of 
i hi; trouble In miiiui r». 

Over 700 trouble spots are covered In tbe 
U40 cross- index pages. Included are 50 time 
saving check charts as well as 290 diagrams 
and photos together with explanations of 
circuits and desisrns, 

YOU CAN USE THIS ROOK IUGHT ON 
THE JOB— NO NE3BD TO MEMORISE! 

This Pla-Potnt Book was designed espec- 
iallv for on-tlie-lob trouble shoo tins Vou 
simply turn to the Indexed section, locate 
the circuit description and check-charts, 
and in minutes you have the trouble spot 
located and ready for repair. 

NO COMI'LH VTK1> THEORY OR 

MATHEMATICS. Just practical circuit 
description., service methods and trouble 
shooting techniques to help you make 
faster t.v, repairs. 

EVEN AN EXPERT CAN SAVE TIME 
BY USING "T.V. TROUBLES" 

Here Is a way to reduce "thinking time". 

All the logical reasons for en eh problem 
are stated In black and white — you use 
your -kill to mke it from there! 

Don't miss out any longer. Time wasted 
now locating t.v. faults could be saved by 
quick reference to this lightning fast t.v. 
problem answer book. Send for your trial 
copy now, than wben you decide to keep it 
i as we are sure you wlll>. pay only 6/- per 
week until completed. 

The price? Only 30/6 Plus postage. 
FREE ELECTRONIC DATA HAND- 
BOOK WITH EVERY ORDER 

IRONCLAD GUARANTEE 

This book must be able to earn you more 
than its cost within two weeks or your 
money refunded' 

Free 8a page oscilloscope book will be in- 
cluded If you send cash with order. 

FREE TRIAL OFFER! 

TERMS ONLY :./- PER WEEK! 



To SIM-TECH TECHNICAL BOOKS 

Dept, WX5. 

West End, Southampton, Hanti. 

Pi Flean aeod "T.V. Troubles* for a rail wren 
dayn" free trial. If not delighted I may return tie 
ui&nual poet paid without forth— obdgalton on. 
niy part. Otherwise I *lll pay east or S/- weekly 
until paid. 

STlck here If enclosing rail pile* of lit- (whieh 
Mm MB poo'age*. Von get free Oerilloteopt 
Book. Same 7-d»y money hack guarantee. Oversea* 
customers please send full autount 
Irelaud). 



OtT. 
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SERVICE SHEETS 



SERVICE SHEETS, Radio TV, 5,000 
models. List I/-. S.A.E. Inquiries; 
TELRAY, 11 Maudland Bk.. Preston. 



SERVICE SHEETS i30,Q00i 2 6 each 
With S.A.E. DARWIN, 19 George St., 
St. Helens, Lancashire. 



SERVICE SHEETS 

4'* each, plus postage. 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc, in the country, and can 
supply by return of post. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon: 
From : 



Name: . 
Address: 



bosks * PUBuoATiONs F acts! Facts! Facts! 

. , the up -to- the 



FIND TV SET TROUBLES IN 
MINUTES from the great book The 
Principles of TV Receiver Servicing. 
lfl/8 all book houses and radio whole- 
salers. If no'j in stock from Dept C 
Secreiarv. 32 Kidmore Road. Caver- 
sham, Reading, Berks. 



MISCELLANEOUS 



CONVERT ANV TV SET into an 
oscilloscope. Instructions and dia- 
grams 13 6. REDMOND, 53 Bruns- 
wick Road. Hove 2, Sussex. 



To. S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 

Please supply Service Sheets for the 

following; 

Make: , 



Model No,: 
Make:. 



Radio/TV 



Model No.:_ 
Make:„_ 



Radio/TV 



Model No. 



I also require list of Service Sheets 
at I '6. 

t also require list of Manuals at I '- 
(please delete items not applicable) 

I enclose remittance of 

MAIL ORDERS ONLY 

S.E.S, SERVICE SHEETS for all TV 
Radio and. Tape Recorders etc. List 
1 6 plus S.A.E. Sun Electrical 
Services, 38 St. Georges Road, 
Hastings, Sussex. 

WANTED — Service Sheets and 
Manuals. No Quantity too large, 
highest prices paid, SULTAN RADIO, 
29 Church Rojid, Tunbridge Wells, 
K-nt. 

SERVICE SHEETS 

For all makes of Radio and Television — 

1925-1964, Prices from 1'-. 

Free fault-finding guide with all Service 

Sheets. Please send S.A.E. with enquiries. 

Catalogue of 6,000 models, I '6. 

All types of modern and obsolete valves. 

Radio and TV books. S.A.E. lists 'enquiries. 

HAMILTON RADIO 
Western Road, St, Leonards, Sussex 

SERVICE SHEETS: Radio and TV. 
4/- each. 1964 list now available, 1,6. 
All orders dispatched on day received. 
Also Manuals for sale and" hire. L;s: 
1f-. S.A.E. please. SULTAN RADIO. 
29 Church Road, Tunbridge Weils, 
Kent. 

SEND 6 .■'- and description of fault 
for a service sheet and free diagnosis. 
S.A.E. to HANDLEY, Bastion Mews. 
Hereford. 



ALUMINIUM 

Sheet for Chassis building and general 
use. Cut to size. Also Brass, Copper, 
Steel, etc.. in Sheets. Tubes, Rods, 
Foils. Sections, etc. Write for t-'KKJ: 
ILLUSTRATED PRICE LIST. Callers 
welcome. 

SRXMOR METALS, Dept, R/T 
35 St. John's Road, Islewoith, Middx. 

ISL: 6017. 



SITUATIONS VACANT 



RADIO Sk TV Exams and Courses 
by Britain's finest home study School. 
Coaching for Brit. I.R.E.; City and 
Guilds Amateur's Licence: R.T.E.B.; 
P.M.G Cert., etc., FREE BROCHURE 
from British National Radio School, 
Russell Street, Reading. 

EDUCATIONAL 



THE INCORPORATED PRACTI- 
TIONERS in Radio <te Electronics 
i LP. R.E.I Ltd., Membership Con- 
ditions booklet 1/-. Sample copy of 
LP.R.E. official Journal 2/- post free. 
Dept. C Secretary. 32 Kidmore Road. 
Caversham, Reading, Berks. 

WANTED 



NEW VALVES WANTED . . . EY5*.. 
EY8«. PL31. PCC84. PCFB0. PCL82, 
PCLS3, PY81. R19, 30P19, U25, etc. 

Besv. cash prices bv return. DURHAM 
SUPPLIERS. 175 Durham Road. Brad- 
ford 8, Yorks. 



SERVICE SHEETS purchased. 

HAMILTON RADIO. Western Road. 
St. Leonards. Sussex. 

BUSINESS OPPORTUNITIES 



NYLON-P.T.F.E. 

ROD, BAR. SHEET, TUBE. STRIP, WIRE 
No quantity too small 
List on application 

ALUMINIUM, LIGHT ALLOYS 
BRASS, COPPER, BRONZE 

H.R0LLET&C0.,LTD. 

HOWIE STREET, S.W.II 
BATtersea 7872 



Branches at Liverpool, Manchester, 
Birmingham, Leeds, Glasgow. 



minute data book 
for all enthusiasts- 



IF YOU ARE A Self employed TV 
Service Engineer wishing to increase 
your profits by at least 25' I and 
receive free technical information 
send s.a.e. for details to BOX No. 36, 




Radio 

and Television 

Reference Data 



i 



& P. HAWKER 




"Practical Wireless" 
RADIO AND 
TELEVISION 
REFERENCE 
DATA 

Compiled by J. P. Hawker. 

Contains full details of colour codes; 
everyday formulae, for calculating the 
values of biasing components, potential 
dividers. resonance, gain, etc.; aerial 
dimensions; a quick frequency-wavelength 
conversion table; stations and frequencies; 
common symbols and abbreviations; notes 
on amateur radio and a list of call-sign 
prefixes; communication receiver l.F.s; 
mathematical data including logarithm 
tables: wire and cable data: battery equiva- 
lents; valve, transistors and picture tube pin 
connections, bases, ratings and equivalents, 
including selected CV types. 

96 pages of tables and data, illustrated, 

10s. 6d. from all booksellers 

... or. in cose of difficulty II s fed by post from 
GEQflGE N£WN£S LTD., Tower House, 
Southampton Street, London. W.C.2. 
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REBUILT TUBES! 

You're safe when you buy from 
RE-VIEW! 



-^r Each tube is rebuilt with a completely 

new gun assembly and the correct voltage 
heater. 

■^r Each tube comes to you with a guarantee 

card covering it for a year against all but 
breakage. 

■*ir Each tube is delivered free anywhere 

in the U.K. and insured on the journey. 

■>fa Each tube is rebuilt with experience and 

know-how. We were amongst the very 
first to pioneer the technique of rebuilding 
television tubes. 

RE-VIEW ELECTRONIC TUBES 

385 LONDON ROAD, WEST CROYDON, 
SURREY. Tel. THOrnton Heath 7735 




HERE 


IS WHAT 
PAY; 


YOU 


I2in. 




£4.10.0 


I4in. 




£4.15.0 


I5in. 




£5. 0.0 


I7in. 




£5. 0.0 


I9in. 




£5.10.0 


21 In, 





£7. 0.0 



Cosh or cheque with 
order, or cash on delivery 

—Discount for Trade— 



VALVES SAME DAY SERVICE 



NEW! TESTED! GUARANTEED! 



I SETS "**■ le °" ' T<p Sgi - ' y ' i - D -*f"-'l. 1>F9I. riKBl. DL9-2 DL91- 
** " at | (or 15/-. DAFS0. DFSti, DK9U, DIM: i Ha B3/8. 



lAKiT 

1 1). -I 

JM.VIJT 

LRS 

IT* 

KM 
Sljl 
3*4 
3V4 

5U41! 

6YKJT 

Si£40 
6AL6 
6A(j5 

BBAO 
BBM 



T/« «V6G 
6/B BV6GT 
S/3 SX4 

8/- BX5CT 
4/9'7IIT 

a/a ice 

SI- 7U7 
8/9 "ST 
4(10 T V 4 
4/9 I "<-> 
5/tl l-JAT't 
4/8 11X17 

5/- iaAL'7 

7/- 12AX7 



a/9 ixx-ao 

fl/6 Uf3;l 
3/9 DFS I 
6/6 DFStl 
■ 
7rtiDH7T 
7/8 DKSa 
Wl'DKSl 

lfi/9 DKH'i 
6/-|UKl"i 

1S/9D1J;! 
4/3 i>L3i 
8/9 DLS2 
4/9 DLS j 
4/9 HUM 



B/- I2K7GT 4/3 DLB'l 



8/- 12K8UT 8(9 :. 



3/8 15MJ7QT 4(8 EA1« 8/ 

8/-iJ9BO*G 9/ti EH41 4/- 

S/8 'J0P4 12/6EB;i| 2/- 

6BC8G ia/8-.Ml-a 14/9 LT.c :i3 51- 

BBH6 5/- 1W1SOT 4(9 KB4 4 1 T,'3 
6 BJ« 5/ 8 •-'.! I ' 4 G T 10 J 6 K i > 

GF1 5/B3UUS »/« Elilf » 5/6 

BFIS 4/- M'iPLI 9/- Kill's;) 7/9 
6F14 9/- yil'1.13 9/- BUI' 

BF1B fl/8 SiiPLlJ 12(3 RBt.-Ji 8/3 

6K7G 1/B S:>As 14/- Eft 4n 7/6 

SK7GT 4/- .S0L.8OT 0/3 BIJC 81 3/0 

1/1 KiZ4QT*yil B4X49 1(8 
■ 

SLfifl S/9 AZ3! 6/9 BCC84 6/3 

8LI:- 7/3 BSfi 4/3 EOOSJ 6(3 

9/BIXH3S 18(3 Kir- 

4(9 CU3 9/6 EC1' 1 : 6/S 

7(9 ci I li's >■:• 

BK7i;t fl/8 Di.CS-2 8(8 EC113S B/- 

88L7G T S/6 DAF91 8/9 ,RCJM3 8/3 

68N7GT 8/9 DAF96 6/- 1 EC] 181 B/- 



BCL8S 

BW89 

KFfcu 
Is Ken 
KKVU 

El.;:- 

F.I. 4 I 
M,4i 

BH84 

RMfil 
BMB4 

KVSI 
BYS4 

I vs.; 
E7.40 

KTtiU 

KTWfi 1 
J! I ' 1 ! 

S I - 

W IM 

l'i 97 

I'. I >4 



6/3 PCI 

7/- PCFS-2 8/9 1" 19 1 
9/- R'W 8/- 
3(9il'i. F*n 8/- DS89 
8(8lrCFB0ri 14/- OS9i 
4/8 PCL82 8/8 T- 
4 '3 PI L63 

.84 7/B[l ARC- 
6/3 I 'i T U<5 8/8 0AF4'J 
4(- PES4IID UBC41 
2/9 19/6 

S/8 ffiXA-t 6/6 rm-f.ii 
12/8 P!:\R4 17(8 L'BKHS 
7/3 PEN 383 9/6 UCW 

4(9 PL81 7( 



7/11 PLS2 
8/9 PI.S3 
7/9 PI*1 
7/BPX4 

S,'- i' Xi-i 

7/- PY32 
5/9 PT33 
5/fl PYW) 
7/8 P?81 

4/6 )*YS3 

5/- 1M7 
4/9Tf>I>4 
S/-TH-JiC 
S/OTH-233 
4(10 i -an 
B(- 023 
7/6 U2Q 
5/8 tf47 
6/9 L3U 
8/- T732 



S/6 UCVbO 

51- I'i'tll'J 
S/fl Li.'IM 

s/- crciaa 

S/9 LFH 

trF-i-' 

VTr\i 



6/3fV7141 

6/9 n.44 

4/»U1.4'i 

B(9;f"T>4 
7/9 L' 07 
15(- UY91 
7/9 T-V4 1 
9(6 OYM 
B/S vP4Ti 
4(9 VPI I 

10/-W77 
8/6 W7US 

4/6:XlflO 



3/S 
8/6 
8/8 

11/9 
9/- 

1S/9 
S/9 
5(9 
3/- 
6/3 
7/3 
8'- 
6/9 
6/6 
6/6 
6/B 
S/9 
7/8 
6/6 
7/6 
&/- 
7/3 
4/9 
8/3 
7/- 

15/- 
8/8 
6/3 
6/8 
7/9 
4/9 
5/- 

is/a 

4(9 
8/8 
2(8 
16/8 
19/8 
17/8 



READERS RADIO 

24 COLBERG PLACE, STAMFORD HILL, LONDON N.I 6 
STA. 4587 

Pott 6d. per v»l ve exlra. Any l*areel lmureij »g»lnet Dwnage In Inijn 6d. eitim 
Any CO. H. Parcel 4/3 extra. 



A\S0 E.O.Tji 
Avklbble for 
Albs Few 
Cossor Seott 

Deee« Filot 
G.E.C, E.G.D, 
K.B. RejtealB. 
In via is Sobell 
Pam Ultra 
Miirplir Etc. 



BBC 2 TELEVISION, TAPE RECORDER 
& RADIO COMPONENTS SUPPLIED 

UHF61S BBC 2 complete modification kits, tuner, IF and T.B. 

panels, fittings and circuit. Or tuners and IF panels separately. 

also aerials, send for free lists. 

LINE OUTPUT TRANSFORMERS. All popular types 

available brand new, exact replacements fully guaranteed. A 

selection which can be supplied; 

PHILIPS 1766 to I7TGI00, etc.. STELLA 

8617 to 1007, etc 90'- 

EKCO 221 to 331 (U2S types) 55'- 

FERRANTt 1001 to 101 1 CU25 types) ... 55'- 

EKCO,TERRANTl (U26 types) 62'fi 

FERGUSON 406 to 606 etc., 67'6 306. 308 55'- 
PHILCO 1003. 1010. etc. 67'6 MARCONI 

VTI57 etc, ... 67'6 

HMV 1840 to 1854 60'- IB6S to 1869 ... S5'- 

1870, 1890, 1910 types etc. 67'6 

PYE all types available V4 to V700 ecc. 

Postage and Packing for above L.O.T.s 3'6. C.O.D. 2'6 extra. 

jr Also available for all sets -A* 

SCAN COILS. Frame o/p, frame osc. transf., width/linearity 

coils, sound op transf., mains droppers, control knobs, dual and 

single volume controls, line osc. transf., etc. 

TUNER UNITS. Fireball, Pye Miniature, incremental, turrets, 
channel coils, technical replacement service available. 
C.R.T.s. Mullard, Mazda rebuilt with new guns by long est. Nat. Co. 
Guaranteed for 12 months, I4in., I7in £4.5.0 (London callers only). 
STANDARD COMPONENTS. Resistors, Condensers, etc. 
TAPE RECORDER CHANGER SPARES. Drive Belts, Heads. 
Pinch Wheels. Idlers. Motors for most British, including Walter, 
and some foreign makes. 

SALVAGED COMPONENTS. Largo selection for popular 
models, clean serviceable condition, turrets, transformers, etc. 
+ ELECTRICAL APPLIANCES, COMPONENTS. TRANSISTOR 

RADIOS. 
ic SPECIAL OFFER WITH ALL ORDERS. NEON SCREWDRIVER 

3/6. ENQUIRIES INVITED, PRICES BY RETURN. C.O.D, 

AVAILABLE 

MANOR SUPPLIES 

64 GOLDERS MANOR DRIVE, LONDON, N.W.11 
(CALLERS: 589b, HIGH ROAD, Near Granville Road, 
N. Fl NCHLEY, N.I2) Open Sat. HIL 9118 (DAY) SPE 4032 (EVG.J 
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87 Experts guide you to advancement 

and higher rewards 



NEWNES PRACTICAL 

Electrical 
Engineering 



YOUR FUTURE, if it is in electrical engineering, 
depends on your ability and the services you can 
render. The more experienced you are the better 
your prospects, the better your income . . . it's as simple 
as that! This New Edition of Nevvnes comprehensive 
and authoritative publication is invaluable to you if yr< 
mean to progress. Produced with the full technica 1 
resources of NEWNES it covers every facet of the vas 
field of modern electrical engineering. 



I 




Use it Free 

for 7 days 



INSTALLATION WORK OF ALL KINDS 

Commercial Buildings, Small Houses and Flats. Hospitals, 
Schools. Theatres, Cinemas. Electric Appliances. 
Alarm Systems, 

INSTRUMENTS, MACHINES, EQUIPMENT 

Electric Motors, Control Gear, Transformers. 
Rectifiers, Electronic Control in Industry. Measur- 
ing and Recording Instruments and Electricity 
Supply Meters. 

OPERATION, MAINTENANCE, REPAIR 

Welding Plant, Electric Traction, Cranes, Lifts, 
X-FUy Equipment, Testing Domestic Equipment, 
Batteries. 

GENERATION, TRANSMISSION, DISTRIBUTION 

Power Stations, Power Cables, Public Supply. 
Underground Distribution Systems, Town and 
Rural Supplies. Cable-laying and Faults. 

Over 2,000 Instructive Action Photo- 
graphs, Diagrams, Working Drawings, 
Circuits. Many Concise Data Tables. 

SEND TO-DAY- FREE EXAMINATION will 
enable, you to check it for your day-to-day 
problems — it will surprise you! 



IF KEPT SAME PRICE CASH OR TERMS 

r 



NOTHING EXTRA IF tOU PAY MONTHLY 
1 



ABSOLUTELY COMPREHENSIVE! 

This Is what you receive without cert or obligation— 

4 Volumes stronulv bound in Grey MoriHjueUe. 9J in. 
x 6± in. 2.352 Pages of instructive information on 
latest practice. Over 2,000 Photos, Diagrams, Perspec- 
tive and Working Drawings Electrical Circuits, and Data 
on test procedure, etc. 

o o o 
24 Data Sheets in colour and 12 Quick-reference 
Hlueprint Cbans complete in Strong Chan Case. 

O o" o 
Nuclear Power Stations BoofcCet Contains fascinating 
cut-away sections in full colour with explanatory text. 

o a o 
Free! Newnes Electrical Pocket Book (VaJue I0'6) Nearly. 
400 pages with 2S8 illustrations, diagrams, tables. 

o o o 
■ Plus 1 Years' free Postal Technical Advisory Service 



Tor GEORGE NEWNES LTD., 15-17 Long Acre, London, W.C.2. 
Please send Newnes Practical Electrical Engineering without 
obligation to buv. In 8 days 1 will return it or post onl> 16- 
deposil, then 16/- monthly for 20 monthsr paying £16. 16s. in all. 
Cash in 8 days £16. 16s. 

If under 21 your father must fill up coupon. 

If married woman your husband must fill it up. 

f Mr, 

Full Name < jjjf*- 

(BLOCK LfcJTERS) 



Address 



Tick V where aptoUzabl* 
Tit tulrraiM left !i- 



Occupation 



Signature 



(Mr.. Mrs., Miss) 



<PEE)72/704 



j Hi Proprrtr _ 

I Hen red unf untttAed f~ 

Pi'jrii' Hume 

FurnisnerJ AtCOffl 
LTtmpBrir» KUtat 



Wt| 



T 
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\ 
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